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Abstract 
The main purpose of transportation system is to provide an efficient and safe movement of 
freight and passengers from one place to another. However, the rising number of road 
accidents has created a major social problem resulting in the loss of lives and goods. To date, 
road safety has received insufficient attention at the national and regional levels. The problem 
of road traffic accdents in Hawassa has gone up together with the increase of motor vehicles 
and population size.  
The main aim of this research study is to analyze and evaluate the detminanets and causes of 
road traffic accidents in Hawassa City and to recommend safety measures at identified black 
spots to create a safer transport system in the city. The study used GIS Version 10.1 based on 
black spot identification scheme that employs different scientific methods to improve the 
confidence namely: accident frequency, accident rate, critical accident and excess expected 
average accident frequency using method of moment. A total of 16 road sections and 6 road 
intersections were studied using primary and secondary data. Out of different methods, 
excess expected average accident frequency using method of moment was used to rank road 
sections and intersections.  
Findings of this study have shown that road sections 15, 10, and 5 were highly prone to 
accidents with PI values of 5, 4.6 and 4.2 respectively. The intersections were near Zehub 
Hotel and Atote near Warka with PI values of 3.4 and 3 respectively. Values of PI indicate 
that these sections need urgent attention to diagnose, prioritize, evaluate and give low cost 
and effective solution to reduce road traffic accidents and increase safety performance.  
Since the selected blackspots experienced the highest PI values, recommendations of 
engineering, enforcement and education like, adequate provision of road safety education, 
traffic signals, traffic lights and their frequent technical failures should be solved, marking 
zebra crossings, constructing side walkways and segregation of mixed vehicles 
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                        Addis Ababa science and technology University 
                  School Of Architecture and Civil Engineering  
                          Department of civil engineering 
              Master’s Program in Road and Transport Engineering  
 
Dear Respondent 
First and foremost, I would like to express my heartfelt appreciation in advance for your 
cooperation completing the questionnaire, sparing some of your precious time. 
General Instruction 
Please feel free to write your answers in Amharic, if necessary. Tick (√) in the appropriate 
space provided. Should the spaces be too inadequate to accommodate your answers; you may 
use extra paper indicating the serial number of the question. 
Confidentiality: 
Please be informed that data you furnish will be safeguarded with strict confidentiality and be 
used for this research purpose only. You need not mention your name. 
 
 
 
 
 
 
Yours sincerely 
Tariku Gotoro 
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QUESTIONNAIRE FORM FOR INDIVIDUAL VEHICLE DRIVER.  
Section One: Personal details  
1. Age in years  
(a) Below 18 
(b) 18 – 30      (c) 30 – 40  
(d) 40 – 50      (e) 50 above   
2. Sex: (1) Male.   (2) Female   
3. Education level: 
(a) Below 10/12 Grade      (b) 10/12 g rade complete         c) TEVET         d) Diploma 
4. Experience of service 
(a) Below 1      (b) 1 – 5           (c) 5 – 10     (d) 10 – 20       (e) 20 above   
5. Occupation: 
 a) Private worker       b) Civil servant      c) Unemployed        d) Student  
 e) Others (specify) ---------------------  
6. Duration in Hawassa:  
(a) Below 1 year        (b) 1-2 years        c) 3-5 years        d) Above 6 years    
Section Two:  Traffic Accident Related Questions 
Q.1.Do you think traffic accident is problem in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral       d) disagree       e) strongly disagree  
Q.2. Do you agree the pedestrian follow the traffic regulations like crossing road using on 
zebra crossing to protect from traffic accidents in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.3.Do you agree most of the traffic accidents occurs in Hawassa city is b/c of drivers do not 
given a priority to a pedestrian?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.4. Do you agree traffic safety education and training about traffic accidents is given for 
drivers and pedestrian is adequate in Hawassa city?  
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.5. Do you agree that the city has enough road traffic signs, signals, symbols and lights in 
all important areas? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.6. Do you agree traffic accidents are occurred highly on the main roads of the city? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
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Q.7. Do you agree most of the traffic accidents occurs in Hawassa city is at the same location 
and putting a black spot location is necessary?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.8. Do you believe that there is enough traffic police distribution throughout the city? 
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree  
Q.9.Are you comfortable driving and maintain with allowable speed using Hawassa city 
road?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.10. Do you think available traffic rules and regulations can reduce traffic accidents?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
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QUESTIONNAIRE FORM FOR INDIVIDUAL PEDESTRIAN.  
Section One: Personal details  
1. Sex: (a) Male.   (b) Female   
2. Age in years                                                         
(a) Below 18       (b) 18 – 30      (c) 30 – 40        (d) 40 – 50      (e) 50 above   
3. Occupation: 
 a) Private worker    b) Civil servant      c) Unemployed        d) Student  
 e) Others (specify) ---------------------  
4. Duration in Hawassa:  
(a) Below 1 year        (b) 1-2 years        c) 3-5 years        d) Above 6 years    
5. Education level: 
(a) Below 10/12 Grade      (b) 10/12 g rade complete         c) TEVET         d) Diploma 
 e)  Degree       f) Above Degree 
Section Two:  Traffic Accident Related Questions 
Q.1.Do you think traffic accident is problem in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.2. Do you agree you and other pedestrian follow the traffic regulations like crossing road 
using on zebra crossing to protect from traffic accidents in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.3.Do you agree most of the traffic accidents occurs in Hawassa city is b/c of drivers do not 
given a priority to a pedestrian?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.4. Do you agree traffic accidents are occurred highly on the main roads of the city? 
a) Strongly agree      (b) agree     c) neutral     d) disagree       e) strongly disagree 
Q.5.Traffic safety education and training about traffic accidents is given for drivers and 
pedestrian is adequate in Hawassa city? 
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.6. Do you agree most of the road have comfortable pedestrian road pavement for normal person 
and disable person?   
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree  
Q.7. Do you agree that there is enough traffic police distribution throughout the city? 
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree   
Q.8. Do you agree that the city has enough road traffic signs, signals, symbols and lights in 
all important areas? 
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a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.9. Do you agree most of the traffic accidents occur in Hawassa city is at the same location 
and putting a black spot location is necessary? 
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.10. Do you think available traffic rules and regulations can reduce traffic accidents?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
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QUESTIONNAIRE FORM FOR TRAFFIC POLICE OFFICERS  
Section One: Personal details  
1. Age in years  
(a) Below 18 
(b) 18 – 30      (c) 30 – 40  
(d) 40 – 50      (e) 50 above   
2. Sex: (1) Male.   (2) Female   
3. Education level: 
(a) Below 10/12 Grade      (b) 10/12 g rade complete         c) TEVET         d) Diploma 
4. Experience of service 
(a) Below 1      (b) 1 – 5           (c) 5 – 10     (d) 10 – 20       (e) 20 above   
5. Occupation: 
 a) Private worker       b) Civil servant      c) Unemployed        d) Student  
 e) Others (specify) ---------------------  
6. Duration in Hawassa:  
(a) Below 1 year        (b) 1-2 years        c) 3-5 years        d) Above 6 years    
Section Two:  Traffic Accident Related Questions 
Q.1.Do you think traffic accident is problem in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral       d) disagree       e) strongly disagree  
Q.2. Do you agree the pedestrian follow the traffic regulations like crossing road using on 
zebra crossing to protect from traffic accidents in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.3.Do you agree most of the traffic accidents occurs in Hawassa city is b/c of drivers do not 
given a priority to a pedestrian?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.4. Do you agree traffic safety education and training about traffic accidents is given for 
drivers and pedestrian is adequate in Hawassa city?  
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.5. Do you agree that the city has enough road traffic signs, signals, symbols and lights in 
all important areas? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.6. Do you agree traffic accidents are occurred highly on the main roads of the city? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
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Q.7. Do you agree most of the traffic accidents occurs in Hawassa city is at the same location 
and putting a black spot location is necessary?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.8. Do you believe that there is enough traffic police distribution throughout the city? 
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree  
Q.9. Do you think available traffic rules and regulations can reduce traffic accidents?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
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INTERVIEW FOR INDIVIDUAL VEHICLE DRIVER.  
Section One: Personal details  
1. Age in years  
(a) Below 18 
(b) 18 – 30      (c) 30 – 40  
(d) 40 – 50      (e) 50 above   
2. Sex: (1) Male.   (2) Female   
3. Education level: 
(a) Below 10/12 Grade      (b) 10/12 g rade complete         c) TEVET         d) Diploma 
4. Experience of service 
(a) Below 1      (b) 1 – 5           (c) 5 – 10     (d) 10 – 20       (e) 20 above   
5. Occupation: 
 a) Private worker       b) Civil servant      c) Unemployed        d) Student  
 e) Others (specify) ---------------------  
6. Duration in Hawassa:  
(a) Below 1 year        (b) 1-2 years        c) 3-5 years        d) Above 6 years    
Section Two:  Traffic Accident Related Questions 
Q.1.Do you think traffic accident is problem in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral       d) disagree       e) strongly disagree  
Q.2. Do you agree the pedestrian follow the traffic regulations like crossing road using on 
zebra crossing to protect from traffic accidents in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.3.Do you agree most of the traffic accidents occurs in Hawassa city is b/c of drivers do not 
given a priority to a pedestrian?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.4. Do you agree traffic safety education and training about traffic accidents is given for 
drivers and pedestrian is adequate in Hawassa city?  
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.5. Do you agree that the city has enough road traffic signs, signals, symbols and lights in 
all important areas? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.6. Do you agree traffic accidents are occurred highly on the main roads of the city? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
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Q.7. Do you agree most of the traffic accidents occurs in Hawassa city is at the same location 
and putting a black spot location is necessary?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.8. Do you believe that there is enough traffic police distribution throughout the city? 
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree  
Q.9.Are you comfortable driving and maintain with allowable speed using Hawassa city 
road?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.10. Do you think available traffic rules and regulations can reduce traffic accidents?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.11.Is there any problems facing on traffic police working for reduction of the traffic 
accident has Occurred? (a) Yes    (b) No  
If yes, what are the problems? ---------------------------------------------------------------------------  
Q.12.Did you have any traffic accident problems happen in your previous driving 
experience?  . (a) Yes       (b) No  
If yes, due to whose fault the accidents happen?  
a) Driver      (b) pedestrian    c) road factor     d) traffic sign  
Q.13.Do you have any recommendations and opinions on strategies of reducing the traffic 
accident in Hwassa city. (a) Yes      (b) No  
If yes, what are your recommendations? --------------------------------------------------------------- 
Q.14. Are there any problems on implementing traffic safety measures in Hawassa city?  
(a) Yes       (b) No  
If yes, what are the problems? ---------------------------------------------------------------------------  
Q.15. Who do you think how should be the most responsible for traffic accident?  
a) Driver      (b) pedestrian    c) government       d) traffic police 
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INTERVIEW FOR INDIVIDUAL PEDESTRIAN.  
Section One: Personal details  
1. Sex: (a) Male.   (b) Female   
2. Age in years                                                         
(a) Below 18       (b) 18 – 30      (c) 30 – 40        (d) 40 – 50      (e) 50 above   
3. Occupation: 
 a) Private worker    b) Civil servant      c) Unemployed        d) Student  
 e) Others (specify) ---------------------  
4. Duration in Hawassa:  
(a) Below 1 year        (b) 1-2 years        c) 3-5 years        d) Above 6 years    
5. Education level: 
(a) Below 10/12 Grade      (b) 10/12 g rade complete         c) TEVET         d) Diploma 
 e)  Degree       f) Above Degree 
Section Two:  Traffic Accident Related Questions 
Q.1.Do you think traffic accident is problem in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.2. Do you agree you and other pedestrian follow the traffic regulations like crossing road 
using on zebra crossing to protect from traffic accidents in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.3.Do you agree most of the traffic accidents occurs in Hawassa city is b/c of drivers do not 
given a priority to a pedestrian?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.4. Do you agree traffic accidents are occurred highly on the main roads of the city? 
a) Strongly agree      (b) agree     c) neutral     d) disagree       e) strongly disagree 
Q.5.Traffic safety education and training about traffic accidents is given for drivers and 
pedestrian is adequate in Hawassa city? 
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.6. Do you agree most of the road have comfortable pedestrian road pavement for normal person 
and disable person?   
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree  
Q.7. Do you agree that there is enough traffic police distribution throughout the city? 
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree   
Q.8. Do you agree that the city has enough road traffic signs, signals, symbols and lights in 
all important areas? 
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a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.9. Do you agree most of the traffic accidents occur in Hawassa city is at the same location 
and putting a black spot location is necessary? 
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.10. Do you think available traffic rules and regulations can reduce traffic accidents?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.10.Did you have any traffic accident problems happen in your previous life experience?  
(a) Yes     (b) No  
If yes, due to whose fault the accidents happen?  
a) Driver      (b) pedestrian       c) road factor      d) traffic sign 
Q.11.Do you have any recommendations and opinions on strategies of reducing the traffic 
accident in Hwassa city. (a) Yes     (b) No  
If yes, what are your recommendations? ---------------------------------------------------------------- 
Q.12. Are there any problems on implementing traffic safety measures in Hwassa city?  
(a) Yes      (b) No  
If yes, what are the problems? ---------------------------------------------------------------------------  
Q.13. Who do you think how should be the most responsible for traffic accident?  
a) Driver       (b) pedestrian       c) government       d) traffic police 
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INTERVIEW FOR TRAFFIC POLICE 
Section One: Personal details  
1. Age in years  
(a) Below 18 
(b) 18 – 30      (c) 30 – 40  
(d) 40 – 50      (e) 50 above   
2. Sex: (1) Male.   (2) Female   
3. Education level: 
(a) Below 10/12 Grade      (b) 10/12 g rade complete         c) TEVET         d) Diploma 
4. Experience of service 
(a) Below 1      (b) 1 – 5           (c) 5 – 10     (d) 10 – 20       (e) 20 above   
5. Occupation: 
 a) Private worker       b) Civil servant      c) Unemployed        d) Student  
 e) Others (specify) ---------------------  
6. Duration in Hawassa:  
(a) Below 1 year        (b) 1-2 years        c) 3-5 years        d) Above 6 years    
Section Two:  Traffic Accident Related Questions 
Q.1.Do you think traffic accident is problem in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral       d) disagree       e) strongly disagree  
Q.2. Do you agree the pedestrian follow the traffic regulations like crossing road using on 
zebra crossing to protect from traffic accidents in Hawassa city?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.3.Do you agree most of the traffic accidents occurs in Hawassa city is b/c of drivers do not 
given a priority to a pedestrian?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.4. Do you agree traffic safety education and training about traffic accidents is given for 
drivers and pedestrian is adequate in Hawassa city?  
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.5. Do you agree that the city has enough road traffic signs, signals, symbols and lights in 
all important areas? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
Q.6. Do you agree traffic accidents are occurred highly on the main roads of the city? 
a) Strongly agree      (b) agree      c) neutral     d) disagree       e) strongly disagree 
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Q.7. Do you agree most of the traffic accidents occurs in Hawassa city is at the same location 
and putting a black spot location is necessary?  
a) Strongly agree     (b) agree      c) neutral     d) disagree      e) strongly disagree  
Q.8. Do you believe that there is enough traffic police distribution throughout the city? 
a) Strongly agree        (b) agree       c) neutral       d) disagree       e) strongly disagree  
Q.9. Do you think available traffic rules and regulations can reduce traffic accidents?  
a) Strongly agree      (b) agree      c) neutral      d) disagree      e) strongly disagree  
Q.8.Is there any problems in getting immediate information after the traffic accident has 
Occurred? (a) Yes      (b) No  
If yes, what are the problems? ---------------------------------------------------------------------------  
Q.8.How do you transport injured people from the site of accident to hospital?  
(a) By police vehicle.     (b) By ambulance.     (c) By requesting other motorists to help.       
(d) Accident victims hire vehicles themselves.  
(e) Others (specify) --------------------------------------------------------------------------- 
Q.10. is there any problem of getting accurate report/information on traffic accidents 
occurring in Hawassa city? (a) Yes        (b) No  
If yes, what are the problems? ---------------------------------------------------------------------------  
Q.11.Do you face any problem in preservation of traffic accident reports in your office?  
(a) Yes       (b) No  
If yes, what are the problems? ---------------------------------------------------------------------------  
Q.12.Do you have any recommendations and opinions on strategies of reducing the traffic 
accident in Hawassa city. (a) Yes     (b) No  
If yes, what are your recommendations? ---------------------------------------------------------------
Q.13. Are there any problems on implementing traffic safety measures in Hwassa city?  
(a) Yes       (b) No  
If yes, what are the problems? --------------------------------------------------------------------------- 
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          Appendix A-2:  
Questionnaires respond about RTASE 
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ITEM  POLICE PEDESTRIANS DRIVERS 
No. of respondants No. of respondants No. of respondants 
Sex Male  31 35 35 
Female 9 24 5 
Total 40 59 40 
Age Below 18 years - 5 - 
18-30 years 14 16 17 
31-40 years 15 15 13 
41-50 years 9 13 7 
50 above years   2 10 3 
Total 40 59 40 
Education level Below 10/12 Grade - 9 5 
10/12 g rade complete 22 11 13 
TEVET 8 13 7 
Diploma 4 9 5 
Degree 6 11 7 
Post graduate - 6 3 
Total 40 59 40 
Work experience Below 1 year - - - 
1-5  years 12 - 15 
6-10  years 9 - 6 
11-15 years 8 - 9 
16-20 years 8 - 7 
Above 20 years 3 - 3 
Total 40 - 40 
Occupation Private worker - 14 28 
Unemployed - 16 - 
Student - 12 - 
Government staff 40 17 12 
Other - - - 
Total 40 59 40 
Stay  in Hawassa Below 1 year - - - 
1-2 years - 4 2 
3-5 years - 22 5 
Above 6 years 40 33 33 
Total 40 59 40 
Respondents who participated (involved) in this study. 
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No. Questionarfor pedistrain  Strogly 
Agree 
Agree Neutral Dis Agree Strongly 
Disagree 
1 Do you think traffic accidents are 
problem in Hawassa city? 
0 28 3 9 0 
2 Do you Agree pedestrian follow the 
traffic regulations?   
0 6 2 32 0 
3 Do you Agree most of the traffic 
accidents occurs in Hawassa city is 
b/c of drivers do not given a 
priority to a pedestrian? 
0 22 1 17 0 
4 Traffic safety education and 
training about traffic accidents is 
given for drivers and pedestrian is 
adequate in Hawassa city? 
0 13 5 22 0 
5 Do you agree that the city has 
enough road traffic signs, 
signals, symbols and lights in all 
important areas?  
0 12 3 25 0 
6 Do you agree traffic accidents 
are occurred highly on the main 
roads of the city? 
0 34 1 5 0 
7 Do you Agree most of the traffic 
accidents occur in Hawassa city 
is at the same location and 
putting a black spot location is 
necessary?  
0 27 2 11 0 
8 Are you comfortable driving and 
maintain with allowable speed 
using Hawassa city road? 
2 28 1 9 0 
9 Do you believe that there is 
enough traffic police distribution 
throughout the city? 
0 4 2 34 0 
10 Do you think available traffic rules 
and regulations can reduce traffic 
accidents? 
0 26 2 12 0 
Drivers compiled questionaire respond about RTASE  
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No. Questionarfor pedistrain  Strogly 
Agree 
Agree Neutral Dis Agree Strongly 
Disagree 
1 Do you think traffic accidents are 
problem in Hawassa city? 
1 47 6 3 2 
2 Do you Agree you and other 
pedestrian follow the traffic 
regulations?   
0 22 3 31 3 
3 Do you Agree most of the traffic 
accidents occurs in Hawassa city is 
b/c of drivers do not given a 
priority to a pedestrian? 
3 48 2 3 3 
4 Do you Agree most of the road 
have comfortable pedestrian road 
pavement for normal person and 
disable person?   
0 10 0 45 4 
5 Traffic safety education and 
training about traffic accidents is 
given for drivers and pedestrian is 
adequate in Hawassa city? 
0 22 3 32 2 
6 Do you agree that the city has 
enough road traffic signs, 
signals, symbols and lights in all 
important areas? 
0 15 2 37 5 
7 Do you agree traffic accidents 
are occurred highly on the main 
roads of the city? 
5 42 2 9 1 
8 Do you Agree most of the traffic 
accidents occur in Hawassa city 
is at the same location and 
putting a black spot location is 
necessary? 
0 40 1 16 2 
9 Do you agree that there is 
enough traffic police distribution 
throughout the city? 
0 15 1 41 2 
10 Do you think available traffic rules 
and regulations can reduce traffic 
accidents? 
0 35 2 21 1 
Pedestrian compiled questionaires respond about RTASE  
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No. Questionarfor pedistrain  Strogly 
Agree 
Agree Neutral Dis Agree Strongly 
Disagree 
1 Do you think traffic accident is 
problem in Hawassa city? 
0 31 1 8 0 
2 Do you Agree pedestrian follow the 
traffic regulations?   
0 3 2 35 0 
3 Do you Agree most of the traffic 
accidents occurs in Hawassa city is 
b/c of drivers do not given a 
priority to a pedestrian? 
0 39 1 0 0 
4 Traffic safety education and 
training about traffic accidents is 
given for drivers and pedestrian is 
adequate in Hawassa city? 
0 23 5 12 0 
5 Do you agree that the city has 
enough road traffic signs, 
signals, symbols and lights in all 
important areas? 
0 11 3 26 0 
6 Do you agree traffic accidents 
are occurred highly on the main 
roads of the city? 
0 37 3 0 0 
7 Do you Agree most of the traffic 
accidents occur in Hawassa city 
is at the same location and 
putting a black spot location is 
necessary?  
3 31 2 4 0 
8 Do you agree that there is 
enough traffic police distribution 
throughout the city? 
0 2 1 37 0 
9 Do you think available traffic rules 
and regulations can reduce traffic 
accidents? 
11 29 0 0 0 
Police compiled questionaires respond about RTASE 
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             Appendix A-3: 
             Police Accident Report Data 
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     YEAR 
                               
Accident 
2012/2013 21,668 
2013/2014 26,000 
2014/2015 28,439 
2015/2016 32,020 
2016/2017 33,547 
      Road traffic accidents in all cases in Ethiopia (2012/2013-2016/2017) 
 
 
 
     YEAR 
                                           
Fatal Accident 
2012/2013 
3,132 
2013/2014 
3,362 
2014/2015 
3,331 
2015/2016 
3,883 
2016/2017 
4,352 
      Fatal road traffic accidents in Ethiopia (2012/2013-2016/2017) 
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YEAR Accident 
2012/2013 935 
2013/2014 1,135 
2014/2015 1,261 
2015/2016 1,198 
2016/2017 1,467 
Road traffic accidents in all cases in SNNPR (2012/2013-2016/2017) 
 
YEAR Accident 
2012/2013 155 
2013/2014 141 
2014/2015 115 
2015/2016 91 
2016/2017 100 
Hawassa traffic accidents in all cases (2012/2013-2016/2017) 
 
year Monday Tuesday wednsday Thursday Friday Saturday Sunday 
2014/2015 
18 21 9 12 18 15 22 
2015/2016 
12 13 10 13 18 13 11 
2016/2017 
14 11 10 12 13 22 18 
                     Distribution of road traffic accidents by day and year 
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year                Below 18 18-30 31-50 Above 51 
2014/2015 
11 58 32 8 
2015/2016 
23 32 25 7 
2016/2017 
10 42 29 3 
Distribution of road traffic accidents by age group 
 
year Male Female 
2014/2015 
68 16 
2015/2016 
75 9 
2016/2017 
69 18 
Distribution of road traffic accidents by gender 
 
year 
School 
area 
Factory 
area 
Religion 
area 
Market 
area 
Recreation 
area 
Hospital 
area 
Office 
area 
Residential 
area 
Rural 
Village 
2014/2015 
13 10 6 2 46 1 18 16 3 
2015/2016 
16 13 3 1 18 3 18 13 6 
2016/2017 
19 1 9 9 13 10 15 11 8 
Distribution of road traffic accidents by accident location area 
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year Good weather Cloudy Semi Rainfall Hot Cold 
2014/2015 
88 1 1 8 17 
2015/2016 
66 0 2 5 18 
2016/2017 
80 0 1 4 6 
      Distribution of road accidents by weathering 
 
year Fatal Serious injury Slight injury Property damage 
2014/2015 
28 48 33 6 
2015/2016 
28 36 20 7 
2016/2017 
24 51 12 13 
                     Distribution of road traffic accidents by severity 
 
year 
Headon 
collision 
Rear 
end 
collition 
Front and 
Side 
collision 
Sidewipe 
collision 
Roll
over 
Collision 
with 
pedestrain 
Collisio
n with 
animals 
Collision 
with 
Roadside 
parked 
vehicle 
Collision 
with road 
side objects 
2014/2015 
7 11 32 5 4 52 0 3 1 
2015/2016 
11 3 30 1 1 43 0 2 0 
2016/2017 
19 8 20 0 5 35 4 2 2 
Distribution of road traffic accidents by collision type 
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year Oneway Undivided twoway 
Double carriage(with 
median) 
2014/2015 
2 37 76 
2015/2016 
8 33 50 
2016/2017 
12 48 32 
              Distribution of road traffic accidents by road lane type 
 
 
year Straight and level Straight and grade Curve Up hill 
2014/2015 
105 2 1 0 
2015/2016 
77 2 7 3 
2016/2017 
63 13 10 2 
                  Distribution of road traffic accidents by road character 
 
year Bicycle 
Motor 
bicycle Automobile 
Station 
wagon 
Pick 
up less 
than 
10 
quintal 
Truck 
11-40 
quintal 
Truck 
41-100 
quintal 
Truck 
with 
trailer 
Liquid 
cargo Taxi 
Minibus 
up to 
12 
seats 
Bus 
13-
45 
seats 
Bus 
greater 
than 
46 
seats cart 
2014/2015 
1 15 11 6 10 18 10 3 0 1 11 8 1 2 
2015/2016 
0 16 8 9 12 10 9 5 2 7 8 5 0 0 
2016/2017 
1 18 8 2 5 9 10 2 1 13 13 11 0 1 
                          Distribution of road traffic accidents by Vehicle Type 
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year Dry Wet Muddy Unspecified 
2014/2015 
113 2 0 0 
2015/2016 
86 5 0 0 
2016/2017 
98 2 0 0 
              Distribution of road traffic accidents by road surface condition 
 
 
year 
section/no 
junction T shape junction 
cross(+) shape 
junction Round about 
2014/2015 
90 3 18 4 
2015/2016 
78 4 4 3 
2016/2017 
56 25 15 4 
Distribution of road traffic accidents by road section/intersection 
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              Appendix A-4:  
      Hawassa city section or intersection GPS coordinates 
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                           Hawassa city section GPS coordinates 
 
section number  
 
Type of road  
 
Easting  
 
Northing  
 
1 PAS 443953.84 780101.93 
2 PAS 444082.82 779556.22 
3 PAS 444178.73 779073.36 
4 PAS 443894.31 778785.62 
5 PAS 443457.74 778881.53 
6 PAS 443123.71 779070.05 
7 PAS 442826.05 778808.77 
8 PAS 442624.30 779060.18 
9 PAS 442290.67 778570.65 
10 PAS 442124.90 779007.21 
11 PAS 441777.64 779222.18 
12 PAS 442525.09 778322.60 
13 PAS 442548.24 778097.70 
14 PAS 442958.34 777862.88 
15 PAS 443424.67 777565.23 
16 PAS 443795.09 777343.64 
 
 
                           Hawassa city section GPS coordinates 
 
Intersection 
Name  
 
Type of road  
 
Easting  
 
Northing  
 
 Infront of 
Logita 
PAS 442223.24 778299.18 
Infront of St. 
Gebreal 
PAS 442365.06 778868.56 
Atote near 
warka 
PAS 443253.35 777674.89 
Wanza PAS 443668.93 778739.44 
Near total PAS 444218.42 778848.46 
Infront of Tele PAS 443462.37 778854.94 
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                   Appendix B-1: 
     Spread sheet of traffic accident diagnosis using different methods 
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Sec. c L C T 
MEV AADT acc.fr acc.r Ra k Ra/MEV 
SQRT Of 
Ra/MEV c 2xMEV c 1/2MEV 
KxSQRT 
of 
Ra/MEV RC 
1 106 
0.5 365 3 3.55875 
6,529 5 
1.4 2.25 1.645 0.63 0.793725 2 7.1175 1 0.14 1.3 3.69 
2 106 
0.5 365 3 3.55875 
6,529 12 
3.37 2.25 1.645 0.63 0.793725 2 7.1175 1 0.14 1.3 3.69 
3 106 
0.5 365 3 3.55875 
6,529 7 
1.97 2.25 1.645 0.63 0.793725 2 7.1175 1 0.14 1.3 3.69 
4 106 
0.5 365 3 6.57 
12,234 8 
1.22 1.67 1.645 0.25 0.5 2 13.14 1 0.076 0.8225 2.5685 
5 106 
0.5 365 3 6.57 
12,234 14 
2.13 1.67 1.645 0.25 0.5 2 13.14 1 0.076 0.8225 2.5685 
6 106 
0.5 365 3 6.57 
12,234 11 
1.67 1.67 1.645 0.25 0.5 2 13.14 1 0.076 0.8225 2.5685 
7 106 
0.5 365 3 4.87275 
8,925 3 
0.62 0.89 1.645 0.18 0.424264 2 9.7455 1 0.1 0.296 1.286 
8 106 
0.5 365 3 5.8035 
10,687 5 
0.86 1.44 1.645 0.248 0.497996 2 11.607 1 0.086 0.408 1.934 
9 106 
0.5 365 3 4.87275 
8,925 4 
0.82 0.89 1.645 0.18 0.424264 2 9.7455 1 0.1 0.296 1.286 
10 106 
0.5 365 3 5.8035 
10,687 16 
2.76 1.44 1.645 0.248 0.497996 2 11.607 1 0.086 0.408 1.934 
11 106 
0.5 365 3 5.8035 
10,687 4 
0.69 1.44 1.645 0.248 0.497996 2 11.607 1 0.086 0.408 1.934 
12 106 
0.5 365 3 4.87275 
8,925 6 
1.23 0.89 1.645 0.18 0.424264 2 9.7455 1 0.1 0.296 1.286 
13 106 
0.5 365 3 7.1175 
13,326 9 
1.26 1.12 1.645 0.157 0.396232 2 14.235 1 0.07 0.258 1.448 
14 106 
0.5 365 3 7.1175 
13,326 7 
0.98 1.12 1.645 0.157 0.396232 2 14.235 1 0.07 0.258 1.448 
15 106 
0.5 365 3 7.1175 
13,326 13 
1.83 1.12 1.645 0.157 0.396232 2 14.235 1 0.07 0.258 1.448 
16 106 
0.5 365 3 7.1175 
13,326 3 
0.42 1.12 1.645 0.157 0.396232 2 14.235 1 0.07 0.258 1.448 
Hawassa city road traffic accident calculations done for priority ranking and analysis for road section 
 
 
Section AADT acc.fr C C T MEV acc.r Ra k 
Ra/M
EV 
SQRT 
Of 
Ra/ME
V C 
2xME
V C 
1/2M
EV 
KxSQ
RT of 
Ra/ME
V RC 
 Infront 
of 
Logita 
13,326 3 
106 365 3 14.235 0.21 0.37 1.645 0.03 0.17 2 28.47 1 0.04 0.28 
0.6
9 
Infront 
of St. 
Gebreal 
13,326 3 
106 365 3 14.235 0.21 0.37 1.645 0.03 0.17 2 28.47 1 0.04 0.28 
0.6
9 
Atote 
near 
warka 
13,326 10 
106 365 3 14.235 0.7 0.37 1.645 0.03 0.17 2 28.47 1 0.04 0.28 
0.6
9 
Wanza 12,234 3 
106 365 3 13.14 0.23 0.48 1.645 0.036 0.19 2 26.28 1 0.04 0.31 
0.8
3 
Near 
zehub 
hotel 
 
 
12,234 
 
 
12 106 365 3 13.14 0.91 0.48 1.645 0.036 0.19 2 26.28 1 0.04 0.31 
0.8
3 
Infront 
of Tele 
 
12,234 
 
4 106 365 3 13.14 0.3 0.48 1.645 0.036 0.19 2 26.28 1 0.04 0.31 
0.8
3 
Hawassa city road traffic accident calculations done for priority ranking and analysis for road intersection 
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   Of  Af Of-Af SQR n-1 s2 Af/s2 Of-Af 
Af/s2x(Af-
Of) Aof PI 
Rank 
4 8 
3 2.7 19.4 3.23 -0.53 0.2809  2.6 1.2 -0.53 -0.636 2.064 -1.3 
12 
5 14 
3 4.7 19.4 3.23 1.47 2.1609  2.6 1.2 1.47 1.764 6.464 3.2 
3 
6 11 
3 3.7 19.4 3.23 0.47 0.2209  2.6 1.2 0.47 0.564 4.264 1 
6 
8 5 
3 1.7 19.4 3.23 -1.53 2.3409  2.6 1.2 -1.53 -1.836 -0.136 -3.4 
15 
10 16 
3 5.3 19.4 3.23 2.07 4.2849  2.6 1.2 2.07 2.484 7.784 4.6 
2 
11 4 
3 1.3 19.4 3.23 -1.93 3.7249  2.6 1.2 -1.93 -2.316 -1.016 -4.3 
16 
TOTAL   19.4    13.0134 5       
 
7 3 
3 1 14.9 2.13 -1.13 1.2769  1.6 1.3 -1.13 0.221 1.22 -0.9 
8 
9 4 
3 1.3 14.9 2.13 -0.83 0.6889  1.6 1.3 -0.83 -1.079 0.22 -1.9 
11 
12 6 
3 2 14.9 2.13 -0.8 0.64  1.6 1.3 -0.8 -1.04 0.96 -1.2 
9 
13 9 
3 3 14.9 2.13 0.87 0.7569  1.6 1.3 0.87 1.131 4.13 2 
5 
14 7 
3 2.3 14.9 2.13 0.17 0.0289  1.6 1.3 0.17 0.221 2.5 0.37 
7 
15 13 
3 4.3 14.9 2.13 2.17 4.7089  1.6 1.3 2.17 2.821 7.12 5 
1 
16 3 
3 1 14.9 2.13 -1.13 1.2769  1.6 1.3 -1.13 -1.469 -0.47 -2.6 
           
13          
1 5 
3 1.7 8 2.7 -1 1  1.4 1.9 -1 -1.9 -0.2 -2.9 
14 
2 12 
3 4 8 2.7 1.3 1.69  1.4 1.9 1.3 2.47 6.47 3.0 
4 
3 7 
3 2.3 8 2.7 -0.4 0.16  1.4 1.9 -0.4 -0.76 1.54 -1.2 
9 
   8    2.85 2       
 
Hawassa city road traffic accident calculations done for priority ranking and analysis for road section 
 
 
intersection acc.fr year Of 5.3 Af 
Of-
Af SQR n-1 S2 Af/s2 
Of-
Af 
Af/s2x(Of-
Af) Aof PI Rank 
 Infront of 
Logita 
3 
3 1 5.3 1.8 -0.8 0.64   1.02 -0.8 -0.816 0.184 -1.6 3 
Infront of 
St. Gebreal 
3 
3 1 5.3 1.8 -0.8 0.64   1.02 -0.8 -0.816 0.184 -1.6 3 
Atote near 
warka 
10 
3 3.3 5.3 1.8 1.5 2.25   1.02 1.5 1.53 4.83 3 2 
Total 16  5.3    3.53 2 1.77       
Wanza 3 3 1 6.3 2.1 -1.1 1.21   0.77 -1.1 -0.847 0.153 -1.9 5 
Near zehub 12 3 4 6.3 2.1 1.9 3.61   0.77 1.9 1.463 5.463 3.4 1 
Infront of 
Tele 
4 
3 1.3 6.3 2.1 -0.8 0.64   0.77 -0.8 -1.232 0.068 -2 6 
Total 19  6.3    5.46 2 2.73       
Hawassa city road traffic accident calculations done for priority ranking and analysis for road intersection 
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                 Appendix C-1: 
      Map of Hawassa city road net work 
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                 Appendix C-2:  
Map of Hawassa city road net work and Black spot 
location 
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CHAPTER ONE 
INTRODUCTION 
1.1 Back ground  
The main purpose of transportation system is to provide the efficient and safe movement of 
freight and passenger from one place to another. However, the rising number of road 
accidents had created a major social problem resulting in the loss of lives and material. 
Moreover, in developing countries like Ethiopia traffic accidents rate have been still quite 
high. Therefore, the issue of road safety is a major concern in transportation engineering. 
According to the World Health Organization report, road crashes were the leading cause of 
death worldwide for children and young people (WHO, 2009). Above 1.24 million people die 
and 20-50 million were injured annually worldwide. More than 85% of these casualties occur 
in low and middle in-come countries. Over 90% of the world’s fatalities on the roads occur in 
low-income and middle-income countries, which have only 48% of the world’s registered 
vehicles. Africa has the world’s highest death rate (28.3 per 100,000 of the population when 
corrected for under-reporting). 
A study made in Ethiopia indicates that it has one of the world’s worst accident records, 170 
fatalities per 10,000 vehicles in 1994/5 (Transport Research Laboratory and Ross Silcock 
Partener Ship, 2001). The study further noted the worsening and the likely severe situation 
due to under reporting. The occurrence of traffic accidents in the country was increasing as 
the exposure to this risk increases due to rapid motorization (without appropriate regulation), 
rapid population growth, and increase in the road network coupled with poor attitude and 
safety culture of road users (United Nation Economic Commision, 2009). 
Cities in the developing nations are not only showing a rapid population growth, but also a 
change in their residents' way of life. This obviously implies that there is a need for a 
corresponding expansion of infrastructure and services. But due to inadequate road networks, 
slow road construction and maintenance, rapid traffic growth, shortage of parking space in 
the narrow streets, as well as ineffective traffic management and enforcement, there is rapid 
growth of road traffic accidents. This problem is mainly manifested in most of the cities of 
African nations (Hauer, E, 1986).  
Out of all the accidents registered in Ethiopia, Addis Ababa accounts for 60% on average. 
This is partly because the city has only five outlets that connect it to all regions of the 
country. In addition to this, about 77% of vehicles in Ethiopia are registered here. Also 
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Hawassa city, having 10,252 vehicles, takes the lion’s share in car accidents, Statistical data 
from the Hawassa city road and transport department. 
1.2 Statement of the Problem  
In Ethiopia traffic accident death rate per 10,000 motor vehicles were showing a decreasing 
trend and had reached 95 in 2007/8 from 145 in 2003/4 (United Nation Economic 
Commision, 2009). It was also indicated that the recent phenomenon of decreasing trend of 
death rates per 10,000 vehicles in the country cannot be due to absolute decreases in fatalities 
and also the total road traffic accidents. However, it was due to the increasing exposure 
which can be measured indirectly by the increase in population, motorization, and road 
network expansion in the country. 
This is also confirmed in the last Ethiopian fiscal year (2016/2017), for example, police 
reported 33,547 total accidents which caused the losses of 4,352 lives. Of the last six years up 
to 2015/16, traffic police report indicates that total accidents and fatalities increased at 12.2 % 
and 9.6 % in average per year respectively. Due to tremendous life and property loss, 
therefore, more attention should be paid in various ways to improve the road safety. In south 
nation nationality and peoples region (SNNPR) in year 2016/2017, out of 1,467 total 
accidents 523 was fatal injury. In hawassa city, out of 100 total accidents 24 was fatal. At all 
levels, from local to international, road traffic accidents continue to be a growing problem. 
Road traffic injuries are expected to take higher place in the rank order of disease burden in 
the near future (World Bank Report, 2009).  
As described in the above heartbreak statements, it is more or less similar in Hawassa city. 
The road traffic accident number for both fatal and injured people increased from time to 
time. Hence this research will find out the main cause of road traffic accident in Hawassa city 
and evaluate the safety condition. 
1.3 Objectives of the Thesis  
1.3.1 General objective  
 To assess Road Traffic Accidents and Safety in Hawassa city. 
1.3.2 Specific objectives  
 To explore the nature and characteristics of accidents in Hawassa city;  
 To examine the road safety situation in Hawassa city; 
 To identify the most contributing road types for road traffic accident among principal 
arterial street (PAS), sub arterial Street (SAS) and collector street (CS) in Hawassa city; 
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 To identify locations with abnormally high number of road traffic accidents, (black 
spots);  
 To investigate and evaluate possible causes of road accidents on the black spots location; 
and 
 To suggest easily implementable engineering solution for the identified black spot areas.  
1.4 Research Questions  
The research is intended to answer the following questions. 
What is the nature and characteristics of accidents in Hawassa city? 
Which road type contributes more for road traffic accident in Hawassa city? 
Which location has high number of road traffic accidents? 
What are the main causes for road traffic crash in Hawassa city? 
What remedies are taken for road accident in Hawassa city?  
1.5 Significance of the Study  
As it was stated earlier, road traffic accidents have been increasing from time to time; 
however, less attention is given to identify the root causes of the problem and its solutions. 
So, the findings of this study will help to:  
 Practitioners (traffic police) to be aware of the problems, because as a practitioner, 
they can contribute on their own part in reducing road traffic accidents.  
 Improve the existing literature in road traffic accidents. 
 Inform the existing situation so that readers will save their life by showing the 
severity of the accidents. 
 Create or design effective prevention and protection policy, strategy to policymakers, 
transport authorities, road engineers, and other concerned bodies, to take counter 
measures and monitor road safety problems.  
Thus, it will be a good source of information for other researchers and also give useful ideas 
for readers and interested bodies about road traffic accidents. 
1.6 Limitations in preparing the research  
There is a tryout to include most of the relevant data for this study. But the limitations which 
hindered the study were the following.  
 Data depository absence and authorities are  unaware of data repository; 
 Poor data compilation from the concerned bodies in collecting and providing data; and  
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 Very poor knowledge update by professionals who participate on traffic accident issue 
and a scientific ways of measurement using: on collecting, organizing and analyzing of 
data.  
1.7 Scope of the Study 
This study mainly uses the information collected from Hawassa city administration, police 
department  that is available for 3 years accident records which is from the years 2014/5-
2016/7). The study also tries to observe the road accident and safety in Hawassa city with in 
three years.  In addition, the spatial study focuses on geographical coverage of Hawassa city 
and it also includes information from various sources relating to the study. 
1.8 Expected Benefit of the Thesis 
The primary benefit of this research is to enable someone who uses or employs something to 
make better decision while planning to make any movement so that either the risk of being 
victimized with road crash. Furthermore, the research helps for the responsible authorities to 
see the effect of how severe the issue is; such that great attention and participations on any 
research based on road crash related problems will be supported efficiently. 
1.9 Organization of the Thesis 
The report is organized in six chapters: 
Chapter one gives the background of the study, problem statement and states the most 
important objectives of the study. On Chapter two literature review of road traffic accident 
and safety evaluation related to the study. Chapter three gives the description of the 
methodology used in the study, data collection mechanism and way of study on road traffic 
accident aspects. Chapter four presents the findings on data analysis and discussion related 
road traffic accident and safety evaluation. Chapter five contains the final discussion, 
conclusions and recommendations on road traffic accident and safety evaluation and finally 
chapter six proposes future research areas. 
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CHAPTER TWO 
 
 LITERATURE REVIEW 
2.1 Introduction  
Road transportation provides benefits both to nations and individuals by facilitating the 
movement of goods and people. However, the increase in road transportation has also placed 
a considerable burden on people’s health in the form of road traffic injuries, and the health 
consequences that result from a reduction in physical activitity. There are additional negative 
economic, social and environmental consequences that arise from the movement of people 
and goods on the roads such as air pollution, greenhouse gas emissions, consumption of finite 
resource, community severance, and noise (WHO, 2002). 
Road traffic injuries are a global problem affecting all parts of society. To date, road safety 
has received insufficient attention at the national and regional levels.  
This has resulted in part from:  
 lack of information on the magnitude of the problem and its preventability;  
  fatalistic approach to road crashes; and  
 Lack of the political responsibility and multidisciplinary collaboration needed to 
tackle it effectively.  
2.2 International road traffic accident and safety 
Road traffic injuries are a major public health problem and a leading cause of death and 
injury around the world. Over 1.2 million people die each year on the world’s roads, with 
millions more sustaining serious injuries and living with long-term adverse health 
consequences. Globally, road traffic crashes are a leading cause of death among young 
people, and the main cause of death among those aged 15–29 years. In addition to deaths on 
the roads, up to 50 million people incur nonfatal injuries each year as a result of road traffic 
crashes, while there are additional indirect health consequences that are associated with this 
growing epidemic.  
Road traffic injuries place a heavy burden on national economies as well as on households. In 
low and middle income countries they particularly affect the economically active age group, 
or those set to contribute to family, society and the workforce in general. Many families are 
driven deeper into poverty by the loss of a breadwinner, or by the expenses of prolonged 
medical care, or the added burden of caring for a family member who is disabled from a road 
traffic injury. The economic costs also strike hard at a national level, imposing a significant 
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burden on health, insurance and legal systems. This is particularly true in countries struggling 
with other development needs, where investment in road safety is not commensurate with the 
scale of the problem. Data suggest that road traffic deaths and injuries in low- and middle-
income countries are estimated to cause economic losses of up 5% of GDP. Globally an 
estimated 3% of GDP is lost to road traffic deaths and injuries (WHO, 2015).  
 
Figure 2.1: Top ten causes of death among people aged 15–29 years 
Source: Global status report on road safety (World Health Organization, WHO 2015) 
 
Road traffic injuries in 2004 were estimated to be the ninth leading cause of death across all 
age groups globally,and are predicted to become the third  leading cause of death by 2030 
(WHO,2008). 
 
Figure 2.2: Ten leading causes of burden of disease, world, 2004 and 2030 
Source: Study Global Burden of Disease undertaken by the World Health Organization 
(WHO 2008) 
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2.3 Africa road traffic accident and safety 
The African road safety crisis is not only real but also escalating at an alarming rate. Road 
fatality rates in low and middle-income countries are double those of high-income countries, 
and account for 90% of global road traffic deaths. This is largely due to the fact that the 
developments of infrastructure, policies, and enforcement measures have not kept pace with 
the increase in vehicle use. 
Africa is experiencing the highest per capita rate of road fatalities in the world. The region 
continues to have the highest road traffic death rates, followed by the Eastern Mediterranean 
region. The lowest rates are in the European Region, notably among high income countries, 
many of which have been very successful in achieving and sustaining reductions in death 
rates (WHO, 2015). 
The annual cost of road crashes is in excess of US $500 billion, and in the developing world 
the estimated cost is about US $65 billion each year. Due to the scarcity of costing data for 
African countries, it is difficult to make a precise cost of road crashes in Sub-Saharan Africa. 
The current estimate of costs of crashes in the continent is US$ 3.7 billion per year, of which 
South Africa alone accounts for 2 billion. However, the estimated costs as a percentage of the 
Gross National Product (GNP) in most African countries range from about 0.8% in Ethiopia 
and 1% in South Africa to 2.3% in Zambia and 2.7% in Botswana to almost 5% in Kenya 
(Kopits, E, Copper M, 2003) 
 
Figure 2 3: Road fatality rates per 100,000 populations, by region 
Source: Global status report on road safety (World Health Organization, WHO 2015) 
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2.4 National road traffic accidents and safety 
Ethiopia is one of those developing countries with low level of income accompanied by high 
rate of population growth. But Ethiopia has a goal of becoming a middle income country and 
development of the road transport system will play a vital role in this. However, the current 
experience of middle income countries is that their road transport systems are unable to safely 
cope with rapid motorisation and population growth. A population growth rate of 
approximately 3% and estimated annual increases in the motor vehicle fleet of 10-15% is 
increasing upward pressure on road trauma suffered in Ethiopia (National Road Traffic 
Safety council of Ethiopia, 2014).   
According to the Ministry of Transport National Road Safety Councel, the previous five year 
traffic accident is shown below on 2.4. 
 
Figure2.4: Road traffic accidents in all cases in Ethiopia (2012/2013-2016/2017) 
Source: National Road Safety Councel Office 
The above figure shows that the traffic accident increased from time to time. As figure 2.4 
indicated, accident number increased by 11,879 within the past five years with average 
annual increase of 11.5%. Similarly, the number of fatality increased from time to time as 
shown below in Figure 2.5 
 
Figure2.5:  Fatal road traffic accidents in Ethiopia (2012/2013-2016/2017)  
Source: Ministry of Transport National Road Safety Councel 
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Each governmental institution responsible for traffic safety fall within the transport ministry 
with other government departments such as police, justice, health, planning and education 
having some responsibility for key areas. Experience of several countries indicates that 
effective strategies for reducing traffic injury have a greater chance of being applied if there 
is a separate government agency with the power and budget to plan and implement its 
programme.  
Informed and committed politicians are essential to achieving government commitment to 
road safety, since they authorize policies, programmers and budgets. They also play central 
roles in developing road safety legislation. 
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Figure 2.6: Ethiopian road traffic institutional frame work 
Source: Global status report on road safety (World Health Organization, WHO 2015) 
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Some study indicates that the main causes of the accidents at the black spot areas were 
unavailability of proper pedestrian facilities, pedestrian traffic volume, drivers’ fatigue, lack 
of awareness of traffic rules and regulation and violation of speed limit in accordance to the 
pilot study by the National Road Safety Coordination Office. Besides, densities of accidents 
per kilometer were found to be a function of access points in towns. Narrow bridge, 
inadequate sight distance, insufficient illumination, road curvature, and faded road markings 
are usually the major causes of accidents (Tulu, G.S, 2007).   
2.5 Regional road traffic accident and safety 
Road traffic crash in SNNPR is a cause of significant losses of human and economic 
resources. In the last years (2012/13-2016/17), police reported that out of 5,996 crashes 
caused the losses of 2,212 lives and over ETB 140 million. (Cost estimate of property 
damage by police). Generally in SNNPR, the traffic accident increased from time to time as 
indicated figure 6 below. 
 
Figure2.7:  Road traffic accidents in all cases in SNNPR (2012/2013-2016/2017) 
Source: SNNPR police commission 
2.6 Hawassa city road traffic accident and safety 
Several organizations are the major stakeholders in working together to reduce the city’s 
traffic accident and ensure safe and efficient movement of the city’s society. These 
organizations need to come together to put different safety criteria and controlling 
mechanisms to create a safer transport system. Some of these organizations are:  
 Hawassa City Administration Transport and Road Development  Department  
 Hawassa City Administration Police Department 
 Hawassa City Municipality  Infrastructure Core Process  
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The objective of the Hawassa City Administration Transport and Road Development 
Department is to provide safe, efficient, comfortable, affordable, reliable and accessible 
transport service for the dwellers of the city. According to Hawassa city administration 
transport and road development department, road traffic accident is one of the main issues of 
the city’s transportation system and urgent steps need to be taken to solve this problem. 
Hawassa needs a large number of roads network with high standard, quality and safety 
conditions.  Hawassa city municipality is responsibile for the expansion of road network in 
Hawassa city. Hawassa city municipality infrastructure core process manages a total of 
605.84 km long road with 7m width which is depicted in Table 2.1 below.  
The main objective of the infrastructure core process is within its jurisdiction, have exclusive 
powers with regard to the administration and construction of road and other related activities 
and Cover the demand of the Hawassa city road coverage according to the standards of a 
modern city.  
Hawassa city  current total road net work with 7m width (km)   Perecentage (%) 
Asphalt road  93.10 15.37 
Cobble stone 124.11 20.48 
Red ash 242.76 40.07 
Earthen(pressed) 145.87 24.08 
Total 605.84 100.00 
Table 2.1: Hawassa city total road net work  
Source: Hawassa city municipality infrastructure core process, (2018) 
 
On road traffic accident and road safety case, Police authorizations are responsible for law 
enforcement and the most important organization to satisfy the road safety. They are also 
responsible for collecting accident data. This data must not only satisfy the requirement of 
police administration but also be reliable information for analysis for those who conduct 
further study on road safety. For instance, road engineers; transport planners, health and 
education authority, road safety engineers and many organizations can participate directly or 
indirectly on road safety (Oliver, Michaud and Jean Francia, Corte, 2004).  
In Hawassa city, road traffic accidents were characterized using descriptive analysis to examine 
the relationships among factors and to identify possible causes and contributing factors. An 
analysis of time variation of accidents was carried out to identify the most accident prone hours 
of the day in order to propose enforcement measures to address the situation. Demographic 
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factors of road users were characterized, as well as road environment factors, crashes by collision 
and vehicle types. 
Road traffic crash in Hawassa is also a cause of significant losses of human and economic 
resources. In the last years (2012/13-2016/17), police reported 602 crashes which caused the 
losses of 122 lives and over ETB 5 million. (Cost estimate of property damage by police).  As 
indicated in Figure 2.8 below, the trend is decreasing but there is still burden on human life, 
physical activity and economy. As Hawassa traffic police and transport and road 
development officers the decreasing trend because of different safety works such as education 
and training.  
 
 
Figure2.8:  Hawassa traffic accidents in all cases (2012/2013-2016/2017) 
Source: Hawassa City Administration Police Department.  
2.7 Operational Definition of Key Concepts /Words. 
To discuss about road traffic accidents and safety evaluation of Hawassa town knowing 
related words is important, hence the definition of some key words is as defined below.  
Accident is the commonly accepted word for an occurrence involving one or more 
transportation vehicles in a collision that results in property damages, injury, or death 
(Nicholas J.Garber and Lester A.Hoel, 2009). 
Traffic Composition: Form and structure of different modes of transport which are 
motorized and non-motorized, that share the same road network (WHO, 2004). 
Casualty: A person killed or injured in an accident. Casualties are sub-divided into killed, 
seriously injured and slightly injured (United Nations Econommic Commision for Europe, 
2017).  
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Fatal accident: An accident in which at least one person is killed (United Nations 
Econommic Commision for Europe, 2017).  
 Serious accident: One in which at least one person is seriously injured but no person is 
killed (United Nations Econommic Commision for Europe, 2017).  
Slight accident: One in which at least one person is slightly injured but no person is killed or 
seriously injured (United Nations Econommic Commision for Europe, 2017).  
Road Traffic Safety is defined as methods and measures used to prevent road users from 
being killed or seriously injured (http:// en.m Wikipedia.org/Wiki/). 
Road Traffic Accident; A collision involving at least one vehicle in motion on a public or 
private road that results in at least one person being injured or killed (WHO, 2004). 
Traffic; The passage of people or vehicles along routes of transportation (William 
G.Connolly, 2013). 
Road Traffic Management System is defined as a system which has innovative solution for 
the dynamic supervision, regulation and control of traffic on motor ways, highways, in 
tunnels and at junctions (Traffic Injury, 2014). 
Black-Spot: A location on the road network where a high number of casualties and crashes 
have occurred; 150m radius is commonly used. It requires at least one year traffic accident 
data (Addis Ababa Zone Police, 2011). 
Identification of black spots: the procedure to locate those spots in the road networks that 
are particularly dangerous, that is, the black spots (Black Spot Manual, 2001).  
Diagnosis: the process to study what are the problems, the accident contributing factors and 
the deficiencies for each of the identified black spots (Black Spot Manual, 2001). 
Finding countermeasures: implies a methodical analysis to design suitable countermeasures 
for each black spot, based on actual problems and deficiencies (Black Spot Manual, 2001). 
2.8 Car crash types  
There were different car crash types and understanding about types is important to find 
counter measures. A traffic crash is defined as any vehicle crash occurring on a public 
highway (i.e. originating on, terminating on, or involving a vehicle partially on the highway). 
These crashs therefore include collisions between vehicles and animals, vehicles and 
pedestrians, or vehicles and fixed obstacles. Single vehicle crashs, in which one vehicle alone 
(and no other road user) was involved, are included (WHO, 2002). 
Car crashes can happen at any time. A car crash can occur due to speeding, traffic gridlock, 
negligence or recklessness and unsafe driving. Common Car Crash Collisions are:  Rear-end 
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collisions, Side-impact collisions, Sideswipe collisions, Vehicle Rollover, Head-on collisions, 
Single car crashs, and Multi-vehicle collisions. Vehicles can be impacted multiple times and 
it may be difficult to escape. It is also difficult to determine faults in these cases 
(https://www.gaarlaw.com,car accidents).  
Many factors result in car crashes, and sometimes multiple causes contribute to a single 
crash. Factors include the following: Driver distraction, Driver impairment, Mechanical 
failure, Road conditions, and Speed exceeding safe conditions (https:// www.lastminuite 
traffic school.com).  
2.9 Risk factors for road traffic injuries 
To study road traffic accident and safety, it is important to know the factors that lead to 
accidents causing severity. Main risk factors can be categorized into four groups (WHO, 
2004). 
  Factors influencing exposure to risk, such as demographic and economic factors, 
level of motorization, and land use planning practices; 
 Factors influencing crash involvement, such as inappropriate and excessive speed, 
drinking and driving, unsafe road design, and lack of effective law enforcement and 
safety regulations; 
  Factors influencing crash and injury severity, such as the non-use of seat belts, child 
restraints or crash helmets, insufficient vehicle crash protection for occupants and for 
those hit by vehicles, and presence of alcohol; and 
  Factors influencing post-crash injury outcomes, such as delay in detecting the crash 
and providing life-saving measures and psychological support. 
2.9.1 Factors influencing exposure to risk  
Risk in road traffic arises out of a need to travel to have access to work, for instance, or for 
education or leisure pursuits. A range of factors determines who uses different parts of the 
transport system, how it is used and why, and at what times (WHO, 2004). 
The main factors contributing to the increase in global road crash injury are: Rapid 
motorization Motor vehicles, Demographic factors, Transport, land use and road network 
planning, and increased need for travel (WHO, 2004). 
a) Rapid motorization Motor vehicles  
One of the main factors contributing to the increase in global road crash injury is the growing 
number of motor vehicles. There is correlation between motor vehicle growth and the number 
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of road crashes, fatality and injuries. As the motorization increases so the number of fatality 
and injury increase (Smeed R, 1949).  
While the motor vehicle and subsequent growth in the number of motor vehicles and road 
infrastructure has brought societal benefit, it has also led to societal cost to which road traffic 
injury contributes significantly. This explains why a number of studies are drawing attention 
to the need for careful consideration and planning of transport and mobility in view of the 
increasing motorization in different parts of the world (Vasconcellos EA, 2001). 
Periods of economic prosperity tend to be associated with increasing mobility and demand 
for transport services. On the other hand, periods of economic decline lead to low generation 
of movement (WintemuteGJ, 1985). In times of economic growth, traffic volumes increase, 
along with the number of crashes and injuries, and there are generally reductions in walking 
and cycling. Reductions in alcohol-related crashes have also been observed to coincide with 
periods of economic recession (Sweedler BM, 1995). Motorization rate rises with income 
(Tulu, G.S, 2007). In wealthier countries, there has been dramatic growth in the numbers of 
cars, but in many poorer countries the increases have been principally in motorcycles and 
minibuses. Some 80% of all cars are owned by 15% of the world’s population, situated in 
North America, Western Europe and Japan both show that motorization is strongly correlated 
with income (WHO, 2004). 
b) Demographic factors  
Different groups of people have different exposures to risk. As populations change over time, 
so the overall exposure of that population will change. Fluctuations in the relative sizes of 
different population groups will have a strong effect on the road traffic toll. For instance, in 
industrialized countries, young drivers and riders at increased risk of involvement in road 
crashes are currently overrepresented in casualty figures. Demographic changes, though, in 
these countries over the next 20–30 years will result in road users over 65 years of age 
becoming the largest group of road users.Their physical vulnerability, though, places them at 
high risk of fatal and serious injuries (Hakimies. Blomqvist L., 2003). In low-income 
countries, the expected demographic evolution suggests that younger road users will continue 
to be the predominant group involved in road crashs. 
By 2030 in some high-income countries, more than 20% of the population will be 65 years or 
above (Paris, Elenopear Conference, 2003). Despite the rising number of older people 
holding driving licenses in such countries, their declining driving ability as well as possible 
financial constraints will mean that many of them will have to give up driving. In many low-
income countries, older people may never have driven in the first place. Worldwide, a large 
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proportion of older people will still be dependent on public transport or will walk. This 
illustrates the importance of providing safer and shorter pedestrian routes and safe and 
convenient public transport. 
c) Transport, land use and road network planning  
Planning decisions regarding transport, land use and road networks have significant effects 
on public health as they affect the amount of air pollution by vehicles, the degree of physical 
exercise undertaken by individuals, and the volume of road traffic crashes and injuries. 
The development of a network of roads or indeed of other forms of transport, such as 
railways has a profound effect on communities and individuals. It influences such things as 
economic activity, property prices, air and noise pollution, social deprivation and crime in 
addition to health. Long commuting times degrade the quality of life and therefore health. 
Sedentary travel directly and adversely affects health (Litiman T., 2003).  In the absence of 
proper land-use planning, residential, commercial and industrial activity will evolve in a 
haphazard pattern, and road traffic will evolve similarly to meet the needs of these various 
activities. 
This is likely to produce heavy flows of traffic through residential areas, vehicles capable of 
high speed mixing with pedestrians, and heavy, long-distance commercial traffic using routes 
not designed for such vehicles. The consequent exposure to traffic injury can be high for car 
occupants, and even more so for vulnerable road users, such as pedestrians, cyclists and 
motorized two-wheeler users (Khayesi M., 1998). 
The mixed nature of road traffic in many low income and middle-income countries with 
pedestrians, bicycles, handcarts, mopeds, motorcycles, vans, cars, trucks and buses in 
different proportions  means that many of the technical aspects of planning, highway design, 
traffic engineering and traffic management need to be worked out locally, rather than being 
imported. For example, in many Asian cities, with some notable exceptions, the road network 
is used by atleast seven categories of motorized and non-motorized vehicles, of varying 
widths and speeds, all sharing the road space. There is generally no effective channeling or 
segregation of the different categories, or speed controls (Tiwari G, edrs, 2013). 
d) Increased need for travel  
All growing urban areas experience a movement of residents from the inner districts to the 
suburbs. Socioeconomic changes in many places are leading to a profusion of out-of-town 
supermarkets and shopping malls, with a consequent loss of local shops. Both of these 
phenomena generate increased traffic, less opportunity for travel by public transport, and 
increased exposure to risk. These factors need to be better recognized and evaluated in 
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planning processes. This applies not only to developed countries but also to developing 
countries, some of which contain rapidly-growing megacities, with their significant but 
undocumented changes in patterns of wealth and living space (Tiwari G, edrs, 2013). 
2.9.2 Factors influencing crash involvement 
a) Speed 
Speed is a critical risk factor for road traffic injuries, as average traffic speed increases, so 
too does the likelihood of a crash. Within this framework, the speed limit on a section of road 
takes account of safety, mobility and environmental considerations, as well as the impact of 
the speed on the quality of life for people living along the road. 
Where motorized traffic mixes with pedestrians, cyclists, and moped riders, the speed limit 
must be under 30 km/h. This is due to the vulnerability of these road users at increasing 
speed: an adult pedestrian has less than a 20% chance of dying if struck by a car at less than 
50 km/h but almost a 60% risk of dying if hit at 80 km/h (WHO, 2015). 
Designer must balance speed management, the values of place and reasonable expectations of 
appropriate speed according to Context and Function. In this regard: 
 Speed limits in excess of 50km/h should not be applied on streets where pedestrians 
are active due to their impact on place and pedestrian safety.  
 Lower speed limits of 30km/h are a requirement of smarter travel within the central 
urban areas, where appropriate.  
 Where pedestrians and cyclists are present in larger numbers, such as in Centres, 
lower speed limits should be applied (30-40km/h). 
 Where vehicle movement priorities are low, such as on Local streets, lower speed 
limits should be applied (30km/h). 
 Local Authorities may introduce advisory speed limits of 10-20km/where it is 
proposed that vehicles, pedestrians and cyclists share the main carriageway (Design 
Manual for Urban Streets). 
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Figure 2.9: Impact of vehicle speeds on pedestrian fatalities             Figure 2.10: Impact of vehicle speeds on pedestrian fatalities 
Source: Design Manual for Urban Roads and Streets (2013)            Source: World Health Organization (WHO 2004) 
 
b) Alcohol 
Research has identified that the risk of crashing increases with alcohol consumption 
and the higher the level of alcohol in the blood the greater the risk of crashing 
compared to a sober driver. Further, in low- and middle-income countries the 
proportion of drivers killed with illegal levels of alcohol is substantial. So, alcohol 
consumption at illegal levels is a problem for all drivers but has an even greater 
impact on the levels of road trauma in low- or middle-income countries (https:// 
www.lastminuite traffic school.com).  
Of the total number of road traffic deaths every year, 92% occur in low- and middle-income 
countries, according to the WHO Global status report on road safety 2013: supporting a 
decade of action. Alcohol is a factor in 33% to 69% of the fatal crashes in these countries. In 
addition, road traffic injuries in low- and middle-income countries result in financial costs of 
an estimated US $100 billion per year (United Nations Economic Commision for Europe, 
2014). 
There is very considerable public support for a reduction in the current drink drive limit, 
commonly expressed as 80 milligrammes (mg) of alcohol per 100 millilitres (ml) of blood 
(shortened to 80 mg/100 ml and equivalent to 35 microgrammes of alcohol in 100 ml of 
breath). That support is clear from the evidence to the Review, both written and oral. 
Furthermore, a reduction would be consistent with the approach adopted by a large majority 
of countries in the EU. Research evidence consistently demonstrates that the risk of having an 
accident increases exponentially as more alcohol is consumed. Drivers with a blood alcohol 
concentration (BAC) of between 20 mg/100 ml and 50 mg/100 ml have at least a three times 
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greater risk of dying in a vehicle crash than those drivers who have no alcohol in their blood. 
This risk increases to at least six times with a BAC between 50 mg/100 ml and 80 mg/100 
ml, and to 11 times with a BAC between 80 mg/100 ml and 100 mg/100 ml.There is a case 
for a reduction to 20 mg/100 ml which would be wholly consistent with a policy of “Do not 
drink and drive”. However, only a small minority of other countries have such a “zero 
tolerance” approach. It would seem to be a step too far in this country, at this time, risking the 
loss of public support for strengthening our drink drive legislation. In the light of that, the 
current 80 mg/100 ml should be reduced to 50 mg/100 ml. The issue of whether to have a 
lower alcohol limit for young or novice drivers is the most difficult addressed in the Review. 
Most novice drivers are young, and there is currently a separate penalty point regime for such 
drivers. It is clear from the drink drive statistics that younger drink drivers create a 
considerably greater risk than average, both to themselves and to others.  
The evidence from around the world also suggests that the young and young men in 
particular, are likely to be the demographic group which benefits most from any reduction in 
the general blood alcohol limit. It therefore appears sensible to see what impact a general 
change in the limit to 50 mg/100 ml has on drink driving casualties associated with this group 
before deciding whether to move to set a limit specifically for them. The case for a 20 
mg/100 ml limit for the first 5 years of driving should therefore be reviewed 5 years after 
implementation of the new 50 mg/100 ml limit, on the basis of the trend in the relative risk 
posed by young drivers (Amanda Killoran, Unacannile, Nick Doyle, Linda Sheppard, 2010). 
Alcohol has been identified as a factor in 30% to 70% of fatal crashes. Even if we assume the 
lower estimate applies across the world this means that about one-third of all fatal crashes 
involve alcohol. Clearly there is an overwhelmingly strong rationale for addressing the issue 
of drink driving.  
The studies found that the relative risk of crash involvement starts to increase significantly at 
a blood alcohol concentration level of 0.04 g/dl and that at 0.10 g/100 ml the crash risk 
relative to a zero BAC is approximately 5, while at a BAC of 0.24 g/100 ml the crash risk is 
more than 140 times the risk relative to a zero BAC.  
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Figure 2.11: Relation between BAC level and relative crash risk           
Source: Drinking and driving: a road safety manual for decision-makers and practitioners. 
Geneva, Global Road Safety Partnership, 2007. 
The effects of alcohol consumption on the risk of crashes and of crash injury are summarized as: 
 Drivers and motorcyclists with any blood alcohol content greater than zero are at 
higher risk of a crash than those whose blood alcohol content is zero. 
 For the general driving population, as the blood alcohol content increases from zero, 
the risk of being involved in a crash starts to rise significantly at a blood alcohol 
content of 0.04 g/dl. 
 Inexperienced young adults driving with a blood alcohol content of 0.05 g/dl have 2.5 
times the risk of a crash compared with more experienced drivers. 
 If a blood alcohol content limit is fixed at 0.10 g/dl, this will result in three times the 
risk of a crash than that at 0.05 g/dl, which is the most common limit in high-income 
countires. If the legal limit stands at 0.08 g/dl, there will still be twice the risk than at 
0.05 g/dl. 
  Alcohol consumption by drivers puts pedestrians and riders of motorized two-
wheelers at risk (WHO, 2004).  
c) Driver fatigue 
Fatigue or sleepiness is associated with a range of factors. Some of these factors with 
relevance to road traffic are long-distance driving, sleep deprivation and the disruption of 
circadian rhythms. Three highrisk groups have been identified (WHO, 2004): 
 young people, particularly males, aged 16–29 years; 
 shift workers whose sleep is disrupted byworking at night or working long, 
irregular hours; and 
 People with untreated sleep apnoea syndrome or narcolepsy  
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d) Hand-held mobile telephones 
The use of hand-held mobile telephones can adversely affect driver behaviour – as regards 
physical tasks as well as perception and decision making. The process of dialling influences a 
driver’s ability to keep to the course on the road. Results of studies on distraction and mental 
load show that driver reaction times are increased by 0.5–1.5 seconds when talking into a 
mobile telephone. Studies have shown that driver performance is particularly affected in 
maintaining the correct lane position and the headway between two vehicles travelling one 
behind the other, in keeping to an appropriate speed, and in judging and accepting safe gaps 
in the traffic. There is some evidence from studies that drivers who use mobile telephones 
while driving face a risk of a crash four times higher than the risk for drivers who do not use 
mobile telephones (WHO, 2004). 
e) Inadequate visibility 
In motorized countries, inadequate visibility plays a key role in three types of crashes which 
are a moving vehicle running into the rear or side of a slowly moving or stationary vehicle 
located ahead on the roadway, at night-time; angled collisions or head-on collisions in 
daytime; and rear-end collisions in fog, in daytime and at night. 
In low-income and middle-income countries, the phenomenon of pedestrians and vehicles not 
being properly visible is frequently a serious problem. In many places, there are fewer roads 
with adequate illumination and some may not be lit at all. In addition, it is more common for 
large numbers of bicycles and other vehicles to have no lights or reflectors and for road space 
to be shared by fast-moving and slow-moving road users (WHO, 2004). 
f) Road-related factors 
Road crashes are not evenly distributed throughout the network. They may occur in clusters 
at single sites, along particular sections of road, or scattered across whole residential 
neighbourhoods, especially in areas of social deprivation. While road engineering can greatly 
help in reducing the frequency and severity of road traffic crashes, it can also contribute to 
crashes. The road network has an effect on crash risk because it determines how road users 
perceive their environment, and it provides instructions for road users, through signs and 
traffic controls, on what they should be doing. Many traffic management and road safety 
engineering measures work through their influence on human behaviour. 
Road engineering factors include those where a road defect directly triggers a crash, where 
some element of the road environment misleads a road user and thereby creates error, or 
where some feasible physical alteration to the road would have made the crash less likely. In 
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the planning, design and maintenance of the road network, the following four particular 
elements affecting road safety have been identified (WHO, 2004): 
 Safety-awareness in the planning of new road networks; 
 The incorporation of safety features in the design of new roads; 
 Safety improvements to existing roads; and 
 Remedial action at high-risk crash sites  
2.9.3 Factors influencing crash severity 
Factors identified as influencing crash severity are lack of in-vehicle crash protection, bus 
and truck occupants, non-use of crash helmets by two-wheeled vehicle users, non-use of seat-
belts and child restraints in motor vehicles and roadside objects.  
a) Lack of in-vehicle crash protection 
In the past decade, the crashworthiness of private cars for their occupants has improved 
considerably in many high-income countries, though there is still considerable room for 
further improvement. In low-income and middle-income countries, regulation of motor 
vehicle safety standards is not as systematic as in high-income countries. Many engineering 
advances to be found in vehicles available in high-income countries are not standard fittings 
in vehicles in low-income and middle-income countries. In addition, the majority of road 
casualties in low income and middle-income countries occur outside the car, affecting 
pedestrians, cyclists, motorized two-wheeled vehicle riders, or passengers in buses and 
trucks. As yet, there are no requirements to protect vulnerable road users by means of 
crashworthy designs of the fronts of trucks or buses. 
The main injury risks for car occupants arise from the way vehicles interact with each other 
and with the roadside in frontal and side-impact crashes. In fatal and serious crashes, head, 
chest and abdominal injuries are predominant. Among injuries that cause disability, those to 
the legs and neck are important. Determinants of the degree of severity of injuries include 
(WHO, 2004): 
 contact by occupant with the car’s interior, exacerbated by intrusion into the 
passenger compartment of the colliding vehicle or object; 
 mismatch in terms of size and weight between vehicles involved in a crash; 
 ejection from the vehicle; and 
 Inadequate vehicle safety standards  
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b) Bus and truck occupants 
Buses with passengers, minibuses and trucks are frequently involved in crashes in low-
income countries. The use of open-backed vehicles for transporting passengers, particularly 
widespread in rural areas, presents a risk of ejecting passengers. In many low-income and 
middle-income countries, second-hand trucks and buses are imported without the crash-
protective features such as occupant restraints that are presented in high-income countries. 
Such vehicles have low crashworthiness. They also have poor stability when fully laden or 
over loaded, as they frequently are. 
The urban centres of low income and middleincome countries typically contain a great mix of 
vehicles. Incompatibility of sizes between different types of road vehicles is a major risk 
factor, especially in impacts between cars and large trucks. The power of the larger vehicle its 
mass, geometry and structural properties increases rates of injury and death many times 
compared with an equivalent car-to-car collision (WHO, 2004): 
c) Non-use of crash helmets by two-wheeled vehicle users 
The main risk factor for motorized two-wheeler users is the non-use of crash helmets.  The 
lack or inappropriate use of helmets has been shown to increase the risk of fatalities and 
injuries resulting from road crashes involving motorized two wheelers. Head injuries are a 
major cause of death, injury and disability among users of motorized two wheel vehicles. 
Many of these head injuries could have been prevented or their severity reduced through the 
use of simple and inexpensive helmets. 
 Non-helmeted users of motorized two-wheelers are three times more likely to sustain 
head injuries in a crash compared to those wearing helmets. 
 Helmet-wearing rates vary from slightly over zero in some low-income countries to 
almost 100% in places where laws on helmet use are effectively enforced. 
 Although helmets have generally been widely worn in most high-income countries, 
there is evidence of a decline in usage in some countries. 
 More than half of adult riders of motorized two-wheelers in some low-income 
countries do not wear their helmets properly secured. 
 Child passengers rarely wear helmets, or wear adult helmets that do not adequately 
protect them. 
 Helmet use does not have adverse effects on neck injuries, visibility or the ability to 
drive safely in traffic (WHO, 2004). 
d) Non-use of seat-belts and child restraints in motor vehicles 
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The lack or inappropriate use of seat-belts and other safety restraints (child seats and booster 
seats) are risk factors for the fatalities and injuries that result from road crashes. The most 
frequent and most serious injuries occurring in frontal impacts to occupants unrestrained by 
seatbelts are to the head. 
Seat-belt wearing 
 Rates of seat-belt use vary greatly among different countries, depending upon the existence 
of laws mandating their fitting and use and the degree to which those laws are enforced. In 
low-income and middle-income countries, usage rates are generally much lower. 
 Seat-belt usage is substantially lower in fatal crashes than in normal traffic. 
 Young male drivers use their seat-belts less often than other groups and are also more 
likely to be involved in crashes. 
 The effectiveness of seat-belts depends upon the type and severity of the crash and the 
seating position of the passenger. 
 Seat-belts are most effective in roll-over crashes and frontal collisions, and in lower 
speed crashes. 
 Correctly used seat-belts reduce the risk of death in a crash by approximately 60%. 
Child restraint use 
 The use of child restraints (child seats and booster seats) in motor vehicles varies 
considerably between countries and is mainly confined to high-income countries. 
 The use of child restraints can reduce infant death in car crashes by 71% and toddler 
deaths by 54%. 
 Child restraints work in the same way as adult seat-belts. 
 The use of appropriate restraint depends on the age and weight of the child: rear-
facing seats are particularly effective for young infants, forward-facing restraints are 
appropriate for younger children, and booster seats used with seat-belts are effective 
for older children. 
 The potential hazard of combining air bags with rear-facing seats in the front seat of a 
vehicle is well documented. 
 There is a substantial amount of incorrect use of both adult seat-belts and child 
restraints, which markedly reduces their injury-reducing potential (WHO, 2004). 
e) Roadside objects 
Impacts between vehicles leaving the road and solid roadside objects such as trees, poles and 
road signs are a major road safety problem worldwide. These collisions are usually single-
vehicle crashes and frequently involve young drivers, excess or inappropriate speed, the use 
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of alcohol or driver fatigue. Another problem related to impacts with objects off the road is 
the occurrence of crashes caused by restricted visibility, resulting from the poor siting of 
these objects. The linkage between vehicle crash protection and roadside crash protection 
needs to be strengthened. The road environment needs to be designed so as to eliminate head-
on collisions into trees, poles and other rigid objects at high speeds, where the car itself 
cannot offer sufficient protection (WHO, 2004). 
2.9.4 Factors influencing post-crash injury outcomes   
Death is potentially preventable in a proportion of cases of people who die as a result of road 
crashes before they reach hospital. The potential help towards recovery that victims can 
receive may be viewed as a chain with several links (WHO, 2004): 
 Actions, or self-help, at the scene of the crash, by the victims themselves, or more 
frequently by bystanders; 
 Access to the emergency medical system; 
 Help provided by rescuers of the emergency services; 
 Delivery of medical care before arrival at the hospital; 
 Hospital trauma care; 
 Rehabilitative psychosocial care.  
2.10 Prerequisites of a successful road safety strategy 
A comprehensive strategy encompasses the safety approaches and systems that contribute to 
road safety as well as the agencies that have a role in contributing to the delivery of the 
strategy.  A successful road safety strategy is based on good quality data, the 3 E’s and the 
Safer System Approach (Loughborough Universiy, 2017).  
a) Basing strategy on good data 
Any effective strategy needs to be built on reliable data. This ensures that activities are 
targeted at those factors most contributing to road traffic fatalities. All high performing 
countries have good quality data systems (with high accuracy and integrity) on which to base 
policies, regulations, and initiatives. The Safety Net project, a study undertaken by a 
consortium of key European Road Safety Research Institutes on behalf of the European 
Commission, found that data should be collected using a consistent, transparent and 
independent framework with no interference from stakeholders. It is also crucial to train 
investigators on how to investigate traffic collisions and accurately collect reliable data 
(Hauer, E, Kononov, J, B. and Griffith, 2002). 
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Good data collection and research have been apriority for the United Kingdom government 
and department for transport. The United Kingdom has been successful in reducing road 
fatalities, and has the second lowest road fatality rate worldwide with only 2.9 deaths per 
100,000 populations (WHO, 2015). 
b) Engineering for a safer system 
Effective engineering plans take into consideration both infrastructure and technology. A well 
designed infrastructure reduces road hazards and promotes the safety of road users. 
Moreover, vehicle and infrastructure related technologies increase road and vehicle safety 
while reducing fatal accidents (Loughborough Universiy, 2017). 
Infrastructure 
Infrastructure refers to the development of a well-planned infrastructure that contributes to 
the improvement of road safety, and thereby reduces the number of deaths on roads, for 
example: 
 Improvement of road designs including the strategic allocation of roadside-barriers; 
 Creation or improvement of pedestrian walkways and crossings; 
 Creation or improvement of bicycle lanes and crossings; 
 Well-planned allocation of traffic signals, road and speed limit signs, etc. and 
 Appropriate implementation of speed management infrastructure, e.g. speed bumps. 
Technology 
Technology comprises of two categories: 
i. Vehicle-related technologies (vehicle design and installed technology), for example: 
 Seatbelts, airbags, Advanced BrakingSystems (ABS) 
 Alcohol interlock 
 Black box device 
ii. Infrastructure-related technologies (technology used on the roads), for example: 
 Advanced radars and speed cameras, point -to- point systems; 
 Tailgating cameras; 
 Changeable Message Signs (CMS); and 
 Variable Speed Limit (VSL) signs. 
c) Education for safer people 
Evidence based studies have shown that education is crucial to developing safer people and 
safer communities; therefore, road safety must be taught in schools as well as through driver 
trainings and safety campaigns (Loughborough Universiy, 2017). 
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Road safety education in schools aims to promote a better understanding of traffic 
rules/regulations. Hence, road safety courses should be embedded in both private and public 
school curriculums and should target children as young as four to five years of age then 
continue through primary and secondary school. Evidence has proven that road safety 
education at school tends to positively affect children’s attitude towards road safety, and 
increase their awareness towards personal safety and the safety of others. 
Evidence based studies suggest that novice drivers, those who have been driving for less than 
two years, are at the highest risk of being involved in traffic accidents. Therefore, training 
courses have been put in place to improve road user skills and behaviors on the road by 
making them more aware and cautious. Stakeholders, such as traffic police, whose job is to 
keep the roads safe, should also be well-trained. Moreover, advanced training targeting 
repeated offenders/re-offenders should be considered and should be coupled with crash 
investigation training for police officers in order to well-document the causes of accidents 
and collect reliable crash data. 
Campaigns are designed to raise awareness and motivate a change in the behavior of road 
users. They take the form of safety and enforcement campaigns. On the one hand, road safety 
campaigns are often directed at either improving the public’s knowledge about a road safety 
issue or at changing attitudes towards a particular road behavior such as drink driving, 
speeding, using mobile phones, using seat belts, etc. On the other hand, enforcement 
campaigns are intended to educate the public about existing or newly introduced traffic laws 
and the legal consequences of breaking them. 
d) Enforcing road safety laws 
Effective enforcement includes written laws and sanctioned schemes that are well thought out 
and contextualised, but still based on proven leading practice. Enforcement also includes 
physical enforcement mechanisms both through police and technology (e.g. radars, cameras, 
etc.). Enforcement is critical in putting education and engineering efforts into effect, in order 
to achieve a complete Safer System (Loughborough Universiy, 2017). 
Effective laws 
 Standard legislations which increase road safety such as speed, drink-driving, seatbelts, and 
driving while distracted (WHO, 2015).The following are effective laws: 
 Seat-belt wearing should be mandatory for both front and rear-seat occupants as it 
reduces the risk of fatality among drivers and front-seat occupants by 45–50%; 
 The helmet law should apply to drivers and passengers, all road types and all engine 
types. Motorcycle helmets can reduce the risk of death by almost 40%; 
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 Where motorised traffic mixes with pedestrians, cyclists, and moped riders, the speed 
limit must be under 30 km/h; 
 Legislation should prohibit the use of both hand-held and hands-free mobile phones; 
 The law should be based on blood alcohol concentration (BAC) limits: For adult 
drivers BAC limits (≤0.05 g/dl), for young driver BAC limits (≤0.02 g/dl); 
 There must be a law clearly prohibiting drug-driving; and 
 There must be a law that applies to an age, weight or height restriction on children 
sitting in the front seat 
Effective sanctions 
When a law has been observed to have been violated, there are a number of enforcement 
penalties and sanctions that can be applied including: monetary fines, loss of demerit points, 
license suspension or disqualification, education programmes or incarceration. These are not 
designed to just punish the offender once caught but to deter traffic violations occurring in 
the first place. Deterrence is particularly effective when drivers perceive they are likely to be 
caught and punished and any punishment administered should be severe and administered in 
a timely fashion (Loughborough Universiy, 2017). 
Enforcement through police & technology 
Driving laws can either be enforced through the use of technology or through patrolling and 
police visibility. Many existing technologies have the capability of catching violators (mostly 
for speeding) and automatically issuing fines. These technologies (i.e. cameras and radars) 
can be installed across the road network or they can be mobile operated by police officers, 
either mounted in their vehicles or in the form of hand-held devices. 
While fixed speed cameras and radars are important and effective, mobile use of technology 
can be more effective in that drivers will not slow down at spots they know contain these 
radars as they cannot anticipate their locations. Some technologies, such as point-to-point or 
average speed cameras also address the issue of drivers slowing down at known radar 
locations as they can calculate the average speed of drivers between two points. 
Police officers can enforce legislation through technology either by covert or high visibility 
patrolling which includes stopping offenders on the road side. The first involves police 
presence while the second involves presence and visibility. Visibility of police has 
consistently proven to be a powerful deterrent for poor driving behavior. 
In EU enlargement in 2004, showed that, on a yearly basis, good enforcement practice could 
prevent up to 5,800 fatalities resulting from speeding, 4,300 fatalities resulting from not 
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wearing seat belts and 3,800 fatalities resulting from drink driving, more over, 680,000 
injuries could be avoided yearly (Loughborough Universiy, 2017). 
e) Delivering through partnerships 
Partnerships that include a range of expertise relating to the human, vehicle, environment and 
legal aspects of road accidents, are an extremely positive asset to a road safety strategy. 
Those partnerships involve collaboration between different organisation that can leverage a 
diverse range of skills and work together towards the common goal of casualty reduction. 
Partnerships are effectively the back-bone for successful road safety achievements. 
Strategies that empathise on the quality of collision data collection should also recognise the 
importance of road safety partnerships between the different stakeholders. Those stakeholders 
can help facilitate the sharing of information as well as the validation of data and statistics, 
for example, the range of data collected by the Ministry of Health, the Ministry of Transport 
and the Ministry of Interior (Loughborough Universiy, 2017). Figure 2.12 below illustrates 
key stake holders. 
 
Figure 2.12: Key stakeholders to a road safety strategy 
Source: A Guide for Policy Makers: on Reducing Road Fatalities, 2017 
2.11 Black spot criteria identification  
The term black spot is used to identify hazardous sites. Accident is pinpointed on a map using 
colored to represent the severity of each of this site and black is also represented for accident 
having caused of fatal and property damage. On other hand black spot is commonly defined 
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hazardous location and high accident location the location which identified by black spot is 
highly profitable action of accident reduction and cost effectiveness (Tulu, G.S, 2007). 
As Hawasa city administration police department, the maximum numbers of accident 
occurrence make bigger or black spots location. In this traditional identification of black 
spots, methodologies is developed based on the total number of accidents occurred in that 
particular location. These criteria do not provide consideration to the road improvements and 
result in misleading of locations that are not truly hazardous from the road safety perspective. 
 An accident prone spot is defined as any place with a higher number of accidents compared 
to other similar spots due to local risk factors (Elvik, R., 2007). This definition refers to the 
concept that accident prone spots are situations which are substantially affected by geometric 
design and traffic factors in accidents and that they would be reduced by means of 
engineering counter measures. The identification of accident prone spots represents a list of 
spots being prioritized for further engineering studies which can distinguish accident patterns, 
potential resolution, and effective factors (Hauer, E, Kononov, J., B.and Griffith, 2002). 
2.12 Black spot treatment 
The countermeasures eliminate the main causes of crashes. The various counter measures for 
preventing the various dominant types of crashes should form a unified whole solution.  
In most developed countries, by taking simple countermeasures, accidents are reduced to 40 
to 50 % and in some areas to 80 %. Human error is the major causal factor in road accidents. 
However, engineering measures and planning improvements, such as, traffic signals, 
pedestrians' crossings, junction layouts, and speed control humps can affect road user 
behavior in such a way that errors are less likely to happen, or when they do happen, the 
environment can make them less serious (Transport Research Laboratory and Ross Silcock 
Partener Ship, 2001). Some of the common types of remedial measures are stated in Table 2.2 
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                                                    Road segment(section) 
General accident type Potential Remedial 
Skidding Restoring surface texture 
Resurfacing 
Improve drainage 
Collisions with roadside objects Better delineation 
Guardrails or fencing 
Frangible posts 
Remove objects 
Pedestrian/vehicle conflicts Pedestrian/vehicle segregation 
Pedestrian crossing facilities 
Pedestrian fences or other protection 
Loss of control Bigger or better road signs 
Road markings 
Speed controls 
Safety fencing 
Superelevation 
Nighttime accidents Reflective signs 
Delineation 
Road markings 
Poor visibility Trim or remove vegetation 
Improved sightlines 
Poor driving behavior  
or lane discipline 
Road markings 
Enforcement 
Median barriers 
Overtaking lanes 
                                                                 Intersection 
General accident type Potential Remedial 
Turning Movement - Channelization 
- Signals 
- Turn prohibitions 
- Round about 
Overtaking - Channelization 
- Markings 
Pedestrian /vehicle conflict - Refuges 
- Crossing facilities 
- Underpass/ over bridges 
- Guardrails /fences 
Poor visibility due to parking - Parking controls 
Darkness - Lighting 
- Reflecting signing /marking 
Table2.2: Accident situation and potential remedial 
Source: Road safety guidelines for the Asian and pacific region, 2014 
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CHAPTER THREE 
RESEARCH METHODOLOGY 
3.1 Description of the Study Area  
Hawassa City is located along the international road between Addis Ababa and Moyale at a 
distance of 275 km south of Addis Ababa, Ethiopia. It is located at 07
0
 03’ latitudes and 
38
029’ longitudes and posses an elevation of 1,708 meters above the sea level. It is the capital 
City of the Southern Nations, Nationalities and Peoples Regional State (SNNPRS).  
According to the Hawassa City Administration Health Department, the total population in 
2016/2017 was expected at 365,630 with an annual population growth rate of just over 4%. 
Hawassa is not only the Capital City of SNNPR but is easily the largest urban center and also 
the political, economic and social nerve center of the Southern Ethiopia in total and the 
southern part of Oromiya region too. The Town location at Eastern shore of Lake Hawassa 
coupled with administrative center of the Southern Nations, Nationalities and Peoples 
(SNNP) Region, favored it as a tourist center of the Rift Valley and terminal to travelers from 
various corners of the Country. The city of Hawassa is administratively divided in to 8 sub-
City administration with32 Kebele and the administrative land area of Hawassa is 157.2 km2. 
Figure 3.1 below provides the location of map of Hawassa City.  
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Figure 3.1: Location map of Hawassa City 
Source: Ethio Gis 
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3.2 Sampling methods 
The Hawassa city drivers, pedestrians and police officers were consulted during the data 
collection process. Random selection procedure was used to gather information about driving 
behavior, crossing behavior and traffic regulation enforcement. Questionnaires for drivers, 
pedestrian and police officer were distributed by a sample size taken from survey software 
with 95% confidence interval and 5% confidence level.  
3.3 Sample Size 
GIS was used to locate the accident spot based on the frequency of vehicle traffic accident 
statistics collected from the records of the Hawassa City Administration Police Department 
for the past three year period from 2014/2015 to 2016/2017, sample section stretches 8 km 
long divided in to sixteen 500m long sections and 6 individual intersections for main roads of 
Hawassa city.  
In order to determine an adequate sample size, the standard statistical approach equation was 
employed (Cochran, W.G., 1963). 
Accordingly, the size of sample (n) was given by; 
                           n=z2 p q/d2……………………………………………….3.3[39] 
Where,  
n=desired sample size when population is greater than 10,000; 
Z=the standard number variable at a required level of confidence which is 95% with the  
Z score is 1.96 for this study; and 
p=the proportion of people expected to have the basic knowledge about the problem 
(occurrence of road traffic accident in this case) so this raw survey data enabled to take the p 
value as 10%=0.1 
q=1-p 
d=the standard value of the confidence interval or margins of error which is 5% with the 
standard value of 0.05 for this study. 
Thus, n=z
2
pq/d
2
=> (1.96
2
) (0.1*0.9)/ (0.05)
2≈139 
3.4 Study approach  
The approach that was used when collecting, processing and analyzing the gathered 
information could be descriptive research type and the goal of descriptive research is to 
describe some aspect of a phenomenon, i.e., the status of a given phenomenon. It can help 
understand a topic and lead to causal analysis.  The methods that come under descriptive 
research are: Surveys, Correlation, Observation, and Case studies. They are largely 
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descriptive examinations, usually of a small number of sites (small towns or sub city, section 
of road, institution). Case studies can provide very attractive, rich explorations of a project or 
application as it develops in a real-world setting therefore for this study it was used. 
3.5 Data type, source and method to collect 
The data types used in this research are accident, road and traffic datas. In order to attain the 
main goal of the research, both primary and secondary sources of data were collected and 
used.The primary data was obtained through three different questionnaires that were 
distributed to all vehicle drivers, traffic police and pedestrians who were around and willing 
to complete the questionnaires and for interview. Traffic volume data was complied from 
selected road section or intersection by counting on site.  
The secondary data was collected from, the Ethiopian Roads Authority (ERA), SNNPR  
Transport and Road Authority, SNNPR Police Commission, Hawassa City Administration  
Road and Transport Department, Hawassa City Administration Police Department, Hawassa 
Municipality Infrastructure Core Process  and the Central Statistical Authority (CSA), as well 
as other relevant published and unpublished information sources. For this different tables 
were developed to collect data from the documentation. 
3.6 Identification of Black Spot location Using GPS and GIS  
Using GIS map which was found from Google Earth located all the traffic accident data 
collected from the office of Hawassa City Administration Police Department accident records 
were taken from each individual files and put it to point out on Hawassa city major road GIS 
map and give section name to all major roads which is included on this research. This was 
used to show as the different number of black spot location for further identification and final 
putting all black spot site locating using GPS coordination for further improvements. 
3.7 Methods of data processing and analysis 
After collecting the necessary information, data processing and interpretations were done 
using the Micro soft Excel 2007 software to present the result in descriptive methods in the 
form of table, charts, and graphs.  
For the identification of black spots, there is a wide range of methodologies available ranging 
from simple models based on actual accident count to advanced statistical models based to 
estimates. The common methods used to identify black spots are: accident frequency method, 
relative severity index, accident rate, critical accident rate, excess expected average accident 
frequency using method of moment, excess expected average accident frequency with EB 
adjustments and others (Highway Safety Mannual, 2008). The collected data were analyzed 
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by using accident frequency, accident rate, critical accident rate and excess expected average 
accident frequency using moment method because using more than one method increases 
confidence. The site was ranked by using PI value which was calculated by using excess 
expected average accident frequency using method of moment method to identify and 
analyze black spots and give a better recommendation to create a safer road because the 
method concepts are similar to empirical Bayes methods. Additionally, this method was chosen 
because it is not done only for one country road safety condition but it was done with cooperation 
of different countries real road safety existing modeling condition jointly which satisfies the road 
safety condition of the nation general and the Hawassa city as well. 
3.7.1 Accident frequency method  
In the highway safety manual, “accident frequency” is defined as the number of accidents 
occurring at a particular site, facility or network in a one-year period. Accident frequency is 
calculated using Equation 3-1 and is measured in number of accidents per year.  
Crash Frequency =  
Number  of  accidents
Period  in  Years
…………………………………………… 3.1.               
3.7.2 Accident rate method 
“Accident rate” is the number of accidents that occur at a given site during certain time 
period in relation to a particular measure of exposure (e.g., per million vehicle miles/km of 
travel for a roadway segment or per million entering vehicles for an intersection). Accident 
rates may be interpreted as the probability (based on past events) of being involved in an 
accident per instance of the exposure measure. For example, if the accident rate on a roadway 
segment is one accident per one million vehicle miles per year, then a vehicle has a one-in-a-
million chance of being in an accident for every mile traveled on that roadway segment. 
Accident rates are calculated using Equation 3-2. 
Accident Rate =  
Average  accident  frequency  in  a period
Exposure  in  same  period
……………………………… . … .3.2.                         
For ranking sites according to the crash rate method; the following were used: 
First, calculate MEV 
MEV for intersection  
MEV =  
TEV
1,000,000
 x Y x 365 …………………………………………………………… . .3.3. 
MEV for a road section (segment)  
MEV =  
TEV
1,000,000
 x Y x L x 365 ……………………………………………………… . .3.4. 
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Where 
MEV=Million entering vehicles 
TEV=Total entering vehicle per day 
Y=Number of years of accident data 
L=Length of road section 
Then calculate rate as follows: 
𝑅 =
𝑇𝑎
𝑀𝐸𝑉
……………………………………………………………………………………… .3.5. 
Where 
R=Accident rate 
MEV=Million entering vehicles 
Ta=Total observed accident at section or intersection 
3.7.3 Critical accident rate method 
The observed accident rate at each site is compared to a calculated critical accident rate that is 
unique to each site. Sites that exceed their respective critical rate are flagged for further 
review. The critical accident rate depends on the average crash rate at similar sites, traffic 
volume, and a statistical constant that represents a desired confidence level. Critical accident 
rate is calculated using the following equation. 
Rc = Ra +   K  
Ra
MEV
 +   
1
2MEV
  …………............................................... 3.6. 
Where 
RC= critical accident rate 
MEV=Million entering vehicles 
Ra=average crash rate for reference population 
k=Confidence level  
Confidence Level                             K – Value 
85 Percent                                          1.036 
90 Percent                                          1.282 
95 Percent                                          1.645 
99 Percent                                          2.326 
99.5 Percent                                       2.576 
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3.7.4 Excess predicted accident frequency using method of moments 
In the method of moments, a site’s observed accident frequency is adjusted to partially 
account for regression to the mean. The adjusted observed average crash frequency is 
compared to the average crash frequency for the reference population to determine the 
potential for improvement (PI). The potential for improvement of all reference populations 
are combined into one ranking list as a basic multiple-facility network screening tool.   
The following is Procedures to find PI value 
First, calculate average accident frequency per reference population as follows: 
Af =
 Ofni=1
n
………………………………………………………………… . … 3.7. 
Where 
Af= average accident frequency per, reference population 
Of= Observed accident frequency at site i 
n= Number of sites per, reference population 
Second, calculate accident frequency variance per reference population as follows: 
𝑆2 =
  𝑂𝑓−𝐴𝑓 2𝑛𝑖=1
𝑛−1
……………………………………………………………… . .3.8. 
Where, 
 𝑆2 = Variance 
 𝐴𝑓 = Average accident frequency, per reference population 
 𝑂𝑓 = Observed accident frequency per year at site i 
 n = Number of sites per reference population 
Third, calculate adjusted observed accident frequency per Site as follows: 
Aof = 𝑂𝑓 +  
𝐴𝑓
𝑆2
 𝑋  𝐴𝑓 − 𝑂𝑓 …… … …… … …… …… … …… … …… … …… … … . … 3.9. 
Where, 
 𝑆2 = Variance 
 𝐴𝑓 = Average accident frequency, per reference population 
 𝑂𝑓 = Observed accident frequency per year at site i 
 Aof = Adjusted observed number of accidents per year, per site 
Fourth, calculate potential for improvement per site as follows: 
PI = Aof − 𝐴𝑓 … … …… …… … …… … …… … …… …… … …… … …… … …… … . … 3.10. 
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City level data collection 
 
 Traffic data 
 Road data 
 Accident data 
Applying excess predicted accident 
frequency method of moment 
Identification of black spots 
Collect additional information    
(Dignosis) 
Propose counter measure spots 
Where, 
𝑃𝐼 = Potential for Improvement per site 
 𝐴𝑓 = Average accident frequency, per reference population 
Aof = Adjusted observed number of accidents per year, per site 
 
 
The methodology can be summarized as described in the Figure 3.2 below.   
          
 
 
 
 
 
 
 
Date Compilation 
 Data Entry 
 Digitization of road network           
 Geo-coding of accident location     
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2: Flowchart of the method used to RTASE Case of Hawassa City. 
Source: Own prepared 
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CHAPTER FOUR 
DATA ANALYSIS AND DISCUSSION 
4.1 Analysis of Road Traffic Accident in Hawassa city 
Using the previous 3 years data from Hawassa City Administration Police Department 
Documentation Office, the following one discussed RTAs by severity extent, day of a week, 
time of the accident, land use, collision type, accident by road character, accident by road 
junction type, accident by road lane type, accident by vehicle type, road way surface 
condition, type of vehicle defect, and by light condition.. This investigation and diagnosis 
show the cause of accident and finds out the rank of the accidents severity in Hawassa city to 
give a better evaluation and recommendation to minimize the road traffic accidents. 
This chapter also presents data in the form of tables, percentages, graphs and deals with 
interpretation and discussion of data collected through questionnaires and interviews. A brief 
review of the various studies on black spot identification is given as considering data 
collected from different institutions and compiled to make it easily understandable for 
anyone. The following four different methods were used to diagnose the black spot and 
finally rank the black spot based on PI value which is obtained by using Excess predicted 
accident frequency using method of moments 
(i) Accident frequency method; 
(ii) Accident rate method;  
(iii) Critical accident rate method; and 
(iv) Excess predicted accident frequency method of moments 
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4.1.1 Distribution of road traffic accident severity  
As shown in Figure 4.1.1 below the dominant in past three years is serious injury, next to it 
fatal and slight injury property damage is the least one. 
 
Figure 4.1: Distribution of road traffic accidents by severity 
Source:  Hawassa City Administration Police Department 
4.1.2 Distribution of road traffic accidents by day and year  
Figure 4.2 below shows detail road traffic accident data distribution for daily traffic accident 
that occurred in the past 3 years in each day. According to this chart, a large number of 
accidents occurred on Monday, Tuesday, Friday, Saturday and Sunday through out a year. 
Accidents on Wednsday and Thursday were a little bit small amount. 
 
Figure 4.2: Distribution of road traffic accidents by day and year 
Source:  Hawassa City Administration Police Department 
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4.1.3 Distribution of road traffic accidents by section or intersection  
Figure 4.1.3 below shows the accident distribution of different sections/intersection of a road. 
As the figure indicates, there are a large number of accidents on straight sections of the road.  
Therefore, much emphasis must be given at straight sections to reduce the accident. 
 
Figure 4.3: Distribution of road traffic accidents by road section/intersection 
Source: Hawassa City Administration Police Department 
4.1.4 Distribution of road traffic accidents by age group 
Figure 4.4 below shows that there is a higher number of accidents by younger people age 
group of 18-30 years, in this age group, most of young people participate in a society actively 
and due to this high activity and movement they will put their life in danger from all group of 
drivers, passengers and pedestrians younger people could be a cause of a traffic accident. 
 
Figure 4.4: Distribution of road traffic accidents by age group 
Source:  Hawassa City Administration Police Department 
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4.1.5 Distribution of road traffic accidents by gender 
Figure 4.5 below shows, younger men were involved in traffic accident, putting their lives in 
danger. This is because males involve more than females in economic activities and move 
from place to place. 
 
Figure 4.5: Distribution of road traffic accidents by gender 
Source:  Hawassa City Administration Police Department 
4.1.6 Distribution of road traffic accidents by hours 
Figure 4.6 below  shows ,distribution of traffic accident by time of a day and exhibited that 
most critical time for traffic accident is from morning 07:00 to 20:00 hours. 
 
Figure 4.6: Distribution of road traffic accidents by hours 
Source:  Hawassa City Administration Police Department 
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4.1.7 Distribution of road traffic accidents by collision type 
The collision type is often a good indication of crash contributing factors. Collisions like 
front and side, and collision with pedestrian are the most dominant type of collisions which 
frequently occurred in Hawassa city. Whereas, collision types like roadside vehicle parking, 
sidewipe, rollover, collision with animal and others have very low number of accident 
reports. The remaining head on and rear end collisions also have relatively medium accident 
rates. Figure 4.7 below shows distribution of accidents by collision type. 
 
Figure 4.7: Distribution of road traffic accidents by collision type 
Source:  Hawassa City Administration Police Department 
4.1.8 Distribution of road traffic accidents by road lane 
Road lane type and quality have crucial importance in reducing road traffic accidents. In this 
regard, the analysis of the data illustrated in Figure 4.1.8 below shows the presence of 
significant difference in exhibiting road traffic accidents within lanes and between years. 
Accordingly, the highest number of accidents were associated with double carriageway (with 
median) followed by undivided two-way and one-way lane.  The others like two-way 
(divided with solid lines road marking), and twoway (divided with broken line road marking) 
have no accident rates.  
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Figure 4.8: Distribution of road traffic accidents by road lane type 
Source:  Hawassa City Administration Police Department 
4.1.9 Distribution of road traffic accidents by road geometry 
Road geometry has significant impact in determining the level of accidents in a given area. 
Accordingly, Figure 4.9 below shows the difference in various road character of the city, i.e., 
highest accidents were recorded at straight and level road character in the City. The rest 
exhibited insignificant accidents. 
 
Figure 4.9: Distribution of road traffic accidents by road chracter 
Source:  Hawassa City Administration Police Department 
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4.1.10 Distribution of road traffic accidents by vehicle type 
Table 4.1 below shows the accidents occurred by different vehicle types; bicycle, motor 
bicycle, automobile, station wagon, pick up <=10 quintal, truck 11-40 quintal, truck 41-100 
quintal, truck with trailer, liquid cargo , taxi, minibus up to 12 seats, bus 13-45 seats, bus>46 
seats, and carts. The results exhibited that most accidents were caused by motor bicycle (two 
and three wheelers) which account 17.50%, truck 11-40 quintal (13.20%), and  minibus up to 
12 seats (11.43%), medium accident caused by truck 41-100 quintal (9.64%), pick up <=10 
quintal (9.64%),, Automobile (9.64%), and bus 13-45 seats (8.57%). The rest Truck with 
trailer (3.57%), Liquid cargo (1.10%), cart (1.10%), Bicycle (0.70%), and Bus greater than 46 
seats (0.35%) have least accident frequency.  
vehcle 
type 
Bicy
cle 
Moto
r 
bicyc
le 
Automob
ile 
Statio
n 
wago
n 
Pick 
up 
less 
than 
10 
quint
al 
Truc
k 11-
40 
quint
al 
Truc
k 41-
100 
quint
al 
Truc
k 
with 
trail
er 
Liqui
d 
carg
o Taxi 
Minib
us up 
to 12 
seats 
Bus 
13-
45 
seats 
Bus 
great
er 
than 
46 
seats cart Total 
Acc.No
. 2 49 27 17 27 37 27 10 3 21 32 24 1 3 280 
% 0.70 17.50 9.64 6.10 9.64 13.20 9.64 3.57 1.10 7.50 11.43 8.57 0.35 1.10 100.00 
Table 4.1: Distribution of road traffic accidents by Vehicle Type 
Source:  Hawassa City Administration Police Department and own calculated 
The following Figure depicits the relation between vehicle number and number of accidents 
in Hawassa city. The calculated correlation coeffic.ent is -0.48 this indicates inverse relation. 
As Hawassa city police administration this inverse relation is because of alittle bit safety 
work. 
 
Figure 4.10: Relation between number of accident and number of Vehicles 
Source:  Hawassa City Administration Police Department 
98%
98%
99%
99%
100%
100%
2014/2015 2015/2016 2016/2017
YEAR
NO. OF ACCIDENT
NO.OF VEHCLE
Road Traffic Accident and Safety Evaluation case of Hawassa City  
 
AASTU, SCHOOL OF ARCHITECTURE AND CIVIL ENGINEERING ROAD AND TRANSPORT ENGINEERING STREAM/ 2 0 1 8  
 Page 48 
 
4.1.11 Distribution of road traffic accidents by accident location area 
Analyzing the most potential different traffic accident location is important to assess its 
priority, to know the place and put black spot marking for this location. According to the 
Hawassa City Administration Police Department Accident Documentation Office, the traffic 
accident allocation indicated most of the accidents happen at the school, recreation, office 
and residential area are shown in Figure 4.11 below.  
 
Figure 4.11: Distribution of road traffic accidents by accident location area 
Source:  Hawassa City Administration Police Department 
4.1.12 Distribution of road traffic accidents by road way surface condition 
Road surface condition in respect of dry, wet, muddy, and un-specified conditions was used 
to investigate the severity of RTAs by road conditions in the city. Almost all of the RTAs 
happened in dry road surface conditions as shown in Figure 4.12 
 
Figure 4.12: Distribution of road traffic accidents by road surface condition 
Source:  Hawassa City Administration Police Department 
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4.1.13 Distribution of road traffic accidents by weathering  
As popular belief, weather condition is a prime factor for the cause of accidents. As opposed 
to popular belief, most of the accidents in Hawassa city occurred during good weather 
conditions. Thus, it is decided that weather conditions are not the main reason behind the 
occurrence of accidents in Hawassa city. Figure 4.13 below illustrates the distribution of road 
accidents by weathering. 
 
Figure 4.13: Distribution of road accidents by weathering 
Source:  Hawassa City Administration Police Department 
4.2 Analysis of interview, questionaires and field observation results. 
In addition, as a secondary data source, questionnaires were distributed to 59 Hawassa city 
dwellers or pedestrians; to 40 drivers; and to 40 traffic police; to understand the status of 
traffic accidents and safety in the city. The responses obtained through questionnaire are 
presented in the appendix. 
As the results of the analysis 70% of drivers, 79.7% of pedistrains and 77.5% of traffic 
polices (average 75.7%) of respondents agreed that traffic accident is problem in Hawassa 
city. From this we conclude that there is road traffic accident problem in Hawassa city. The 
response about agreement whether the pedestrian follow the traffic regulations like crossing 
road using on zebra crossing to protect from traffic accidents in city 15% of drivers, 37.3 % 
of pedistrains and 7.5% of traffic polices (average 19.9%) of respondents agreed this implies 
weakness in following traffic regulation. 55% of drivers, 81.4%of pedistrains and 97.5% of 
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traffic police (average 77.97%) of respondents agreed that  most of the traffic accidents 
occurs in Hawassa city is b/c of drivers do not give a priority to a pedestrian. Traffic safety 
education and training about traffic accidents is given for drivers and pedestrian is adequate 
in Hawassa city is agreed by 32.5% of drivers, 37.3% of pedistrains and 57.5% of traffic 
polices (average 42.43%) of respondents  indicating weakness in education and training. The 
city has enough road traffic signs, signals, symbols and lights in all important areas is agreed 
by 30% of drivers, 25.4%of pedistrains and 27.5% of traffic polices (average 27.63%) of 
respondents this shows the scarcity; 85% of drivers, 71.18% of pedistrains and 92.5% of 
traffic polices (average 82.89%) of respondents agreed that traffic accidents are occurred 
highly on the main roads of the city this indicates most occurred in principal arterial street. 
Most of the traffic accidents occur in Hawassa city is at the same location and putting a black 
spot location is necessary is agreed by 67.5% of drivers, 67.79% of pedistrains and 77.5% of 
traffic polices (average 70.93%) of respondents this implies giving emphasis for that site is 
important. 10% of drivers, 25.4% of pedistrains and 5% of traffic polices (average 13.47%) 
of respondents agreed that there is enough traffic police distribution throughout the city this 
indicates that the shortage. The availability of traffic rules and regulations can reduce traffic 
accident was agreed by 65% of drivers, 59.3%of pedistrains and 100% of traffic polices 
(average 74.77%) of respondents from this we conclude that rules and regulations for traffic 
is important. Comfortable walking and crossing zebra spots without any problem in Hawassa 
city is agreed by 35% of pedestrians this indicates that there is gap. 70% of drivers agreed 
that comfortable driving and maintain with allowable speed using Hawassa city road. 
4.3 Analysis of road type in road traffic accident contribution in Hawassa city 
To identify black spots by reference to clearly defined roadway elements, it is obviously 
necessary to make a detailed division and classification of the entire road network into 
different roadway elements. The division and classification will vary from country to country 
and also from region to region. For instance, PAS, SAS, and CS have been used in Hawassa 
city road classification.  
One of the main objectives of this study is to identify the most contributing road type for road 
traffic accident among PAS, SAS and CS in Hawassa city. As shown above in section 4.1.8, 
the highest frequency of accidents associated with double carriage way (with median). And 
also Section 4.2 questionairy analysis, 85% of drivers, 71.18% of pedistrains and 92.5% of 
traffic polices (average 82.89%) of respondents agreed that traffic accidents occurred highly 
on the main roads of the city this indicates most occurred in principal Arterial Street. 
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4.4 Identification and analysis of black spot on Hawassa city major road 
A location whith either node or segment that experiences abnormal accident frequencies rate 
is considered as an accident black spot. The method also incorporates exposure data such as 
traffic volume and length of the road section to determine if the critical accident rate at 
particular location is significantly higher than the average for each factor.  
This research study has covered detailed black spot identification for three (3) years using 
counts from daily traffic accident record and interview.  
The study mostly focused on identification of problems that are likely to be treatable through 
road engineering and other mechanism. From this point of view, the first thing is to identify 
black spots location and take safety action with different safety measurement ways. Figure 
4.4 illustrates Hawassa city road network and road section/intersection to be analyzed. 
 
Figure 4.14: Hawassa city road network and road section/intersection to be analyzed 
Source: Google map and own degitized. 
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4.4.1 Analysis of black spot evaluation in respect of accident frequency, 
accident rate, Critical accident rate and excess predicted accident 
frequency using moment methods 
To identify black spot, it is important to select one or several methods to be used in 
evaluating the potential to reduce the number of accidents or accident severity at a site. Using 
multiple methods to evaluate each site may improve the level of confidence in the results. In 
this regard, the following methods were used 1) Accident Frequency Method 2) Accident 
Rate 3) Critical Accident Rate Methods and 4) Excess Predicted Accident Frequency moment 
methods.  
On this type of traffic identification analysis, the aquesision of AADT and accident frequency 
were mandatory. Accordingly, accident data were taken from the Hawassa City 
Administration Police Department and AADT were acquired through traffic volume counts 
on actual sites. 
Accident frequency method: The site with the most total crashes or the most crashes of a 
particular crash severity or type, in a given time period, is given the highest rank. The site 
with the second highest number of crashes in total or of a particular crash severity or type, in 
the same time period, is ranked second, and so on. 
Accident rate method: Determination of the location's using accident rate method: it is 
determined on the basis of exposure data, such as traffic volume and length of the road 
section being considered at rate per million vehicle kilo meters.  Accident rate is obtained 
from expression; 
Accident Rate =  
Average  accident  frequency  in  a period
Exposure  in  the  same  period
                               
For ranking sites according to the accident rate method use the following: 
First, calculate MEV 
MEV for intersection      MEV =  
TEV
1,000,000
 x Y x 365  
MEV for road section (segment)    MEV =  
TEV
1,000,000
 x Y x L x 365  
Where 
MEV=Million entering vehicles 
TEV=Total entering vehicle per day 
Y=Number of years of accident data 
L=Length of road section 
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Second, calculate rate            𝑅 =
𝑇𝑎
𝑀𝐸𝑉
 
Where 
R=Accident rate 
MEV=Million entering vehicles 
Ta=Total observed accident at section or intersection 
Finally rank the site based on R value from highest to lowest. 
Critical accident rate method: The observed accident rate at each site is compared to a 
calculated critical accident rate that is unique to each site. Sites that exceed their respective 
critical rate are flagged for further review. The critical accident rate depends on the average 
crash rate at similar sites, traffic volume, and a statistical constant that represents a desired 
confidence level. 
Rc = Ra +   K  
Ra
MEV
 +   
1
2MEV
   
Where 
RC= critical accident rate 
MEV=Million entering vehicles 
Ra=average crash rate for reference population 
k=Confidence level (95% confidence, k=1.645) the researcher use 95% confidence. 
Excess predicted accident frequency using method of moments: In the method of moments, 
a site’s observed accident frequency is adjusted to partially account for regression to the 
mean. The adjusted observed average crash frequency is compared to the average crash 
frequency for the reference population to determine the potential for improvement (PI). The 
potential for improvement of all reference populations are combined into one ranking list as a 
basic multiple-facility network screening tool. The potential for improvement can serve as a 
measure for ranking sites.   
The following is Procedures were utilized to find PI value 
First, calculate the average accident frequency per reference population:  Af =
 Ofni=1
n
 
Where 
Af= average accident frequency per, reference population 
Of= Observed accident frequency at site i 
n= Number of sites per, reference population 
Second, calculate accident frequency variance per reference population:S2 =
  Of−Af 2ni=1
n−1
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Where, 
 𝑆2 = Variance 
 𝐴𝑓 = Average accident frequency, per reference population 
 𝑂𝑓 = Observed accident frequency per year at site i 
 n = Number of sites per reference population 
Third, calculate adjusted observed accident frequency per Site: Aof = Of +  
Af
S2
 X  Af − Of  
Where, 
 𝑆2 = Variance 
 𝐴𝑓 = Average accident frequency, per reference population 
 𝑂𝑓 = Observed accident frequency per year at site i 
 Aof = Adjusted observed number of accidents per year, per site 
Fourth, calculate potential for improvement per site: PI = Aof − 𝐴𝑓 
Where, 
𝑃𝐼 = Potential for Improvement per site 
 𝐴𝑓 = Average accident frequency, per reference population 
Aof = Adjusted observed number of accidents per year, per site 
 After finding the PI value, all sites were ranked from highest to lowest PI value. A negative 
PI value is not only possible but indicates a low potential for crash reduction. Table 4.1 and 
4.2 below presents traffic accident diagnosis using accident frequency, accident rate, and 
critical accident rate and moment method for road section and intersection. 
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Section ID. AADT  
 
Accident 
 frequency  
 
 Accident 
rate 
Critical  
accident 
rate 
PI Rank based 
on PI 
1 6,529 5 
1.40 3.70 -2.90 
14 
2 6,529 12 
3.40 3.70 3.80 
4 
3 6,529 7 
1.97 3.70 -1.20 
9 
4 12,234 8 
1.22 1.70 -1.30 
10 
5 12,234 14 
2.10 1.70 4.20 
3 
6 12,234 11 
1.67 1.70 1.00 
6 
7 8,925 3 
0.62 1.30 -0.90 
8 
8 10,687 5 
0.86 1.90 
      -3.40 15 
9 8,925 4 
0.82 1.30 
        -1.90 12 
10 10,687 16 
2.8 1.90 4.60 
2 
11 10,687 4 
0.70 1.90 -4.30 
16 
12 8,925 6 1.20 1.30 -1.20 11 
13 13,326 9 1.70 1.50 20 5 
14 13,326 7 1.00 1.50 0.37 7 
15 13,326 13 
1.80 1.50 
              
5.00 
1 
16 13,326 3 
0.40 1.50 -2.60 
13 
 Total n=127     
Table 4.2:  Traffic accident diagnosis using accident frequency, accident rate, critical 
accident rate, and moment method for road section  
Source: Own calculated and road safety manual reference 
 
Intersection AADT  
 
Accident 
 
frequency  
 
 Accident 
rate 
Critical  
accident 
rate 
PI Rank 
 Infront of Logita 13,326 3 0.21 0.69 -1.60 3 
Infront of St. Gebreal 13,326 3 0.21 0.69 -1.60 3 
Atote near warka 13,326 10 0.7 0.60 3.00 2 
Wanza 12,234 3 0.23 0.83 -1.90 5 
Near Zehub hotel 12,234 12 0.91 0.83 3.40 1 
Infront of Tele 12,234 4 0.30 0.83 -2.00 6 
Total accident  35 
  
  
Table 4.3:  Traffic accident diagnosis using accident frequency, accident rate, critical 
accident rate, and moment method for road intersection  
Source: Own calculated and road safety manual reference 
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 By using the methods above for the identification of black spot segment or intersection and 
ranking black spots, out of the City accident spot areas the following accident spot 
intersection and segments were selected as Black spots  (see Table 4.2 and 4.3) with their 
rank orders. They are segments 15, 10, and 5 and intersections near Zehub hotel and near 
Atote Warka. 
4.5 Evaluation of black spot location  
 After analysis, evaluation was under taken regarding the road traffic accidents and safety 
evaluation before counter measure was assigned. To incorporate findings is most important 
since it is where the traffic accident can actually impact on road safety. 
4.5.1 Evaluation of black spots at Section 15. 
The result of previous analysis of sections; Section 15 shows accident rate is 1.8 acc/M-
vehicle which is greater than critical accident rate 1.5 and PI value of 5 is the highest one 
Compared to the other sections in Hawassa city. Therefore, the road Section 15 has high 
traffic accident, due to different reasons some of them are:  
 The drivers don’t give priority for pedestrian and pedestrians don’t follow the rule. 
 Pedestrians used the main vehicle drive way becuase they were blocked by different 
things on pedestrian walkways. For example loading of construction material by 
cards, damaged walkways. 
 Pedestrian crossing markings had faded and so there is difficulty for pedestrian to use 
the walkways.  
 Presence of mix traffic, specially two and three wheelers vehicles and other types. 
 Traffic is not strictly controlled due to the lack of enforcement resulting from 
inadequate number of traffic police. 
Photographs of some field observations on the area showed deficiencies of the routes 
results in pedestrian and vehicle conflicts as illustrated below 
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a) Illegal obstruction of walkway                    b) Illegal crossing habit 
 
  
c) Damaged walkway                                    d) Faded zebra crossing 
 
Figure 4.15: Photo, taken at Section 15 during site investigation 
4.5.2 Evaluation of black spots at section 10 
The results of previous analysis in Table 4.2 shows that the  section 10 accident rate is 2.8 
acc/M-vehicle which is greater than the critical accident rate of 1.9 and PI value of 4.6 which 
is the highest one next to Section 15. The road, Section 10 has high traffic accident, due to 
different reasons and some of them are:  
 The drivers don’t give priority to pedestrians and pedestrians don’t respect the rule. 
Road Traffic Accident and Safety Evaluation case of Hawassa City  
 
AASTU, SCHOOL OF ARCHITECTURE AND CIVIL ENGINEERING ROAD AND TRANSPORT ENGINEERING STREAM/ 2 0 1 8  
 Page 58 
 
 The pedestrian use the main vehicle drive way because for illegal vending.  
 Presence of mix traffic spetially two and three wheelers vehicles with others. 
 Traffic is not strictly controlled due to the lack of enforcement resulting from absence 
of adequate number of traffic police. 
 On street parking. 
 Absence of walkways infront of South Housing and Urban Development Bureau.  
Photographs of some field observations on the area, which shows deficiencies of the rout 
contribution exposures for collisions especially for pedestrian and vehicle conflicts, are 
presented in Figure 4.16 below. 
 
a) Absence of walkway infront of south urban development and housing bureau.  
 
b) Illegal vending.                                        C) Presence of mix traffic 
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d) Illegal crossing habit                                                             e) On street parking 
Figure 4.16: Photo, taken at Section 10 during site investigation 
4.5.3 Evaluation of black spot for section 5 
The results of previous analyses in  Table 4.2 shows that the Section 5 accident rate is 2.1 
acc/M-vehicle which is greater than critical accident rate of 1.7 the  PI value of 4.2 is the 
highest next to Section 15 and Section 10. The road Section 5 has high traffic accident, due to 
different reasons and some of these are:  
 The drivers don’t give priority for pedestrian and pedestrians don’t respect the rule. 
 The pedestrian using the main vehicle drive way because the pedestrian walkway 
covered by construction material, place of illegal vending or damaged walkway.  
 The road has faded and invisible pedestrian crossing markings and there is difficulty 
for pedestrian to use the road.  
 On street parking. 
 Presence of mix traffic specially two and three wheelers vehicles and others. 
 Traffic is not strictly controlled due to the lack of enforcement resulting from absence 
of adequate number of traffic police. 
Photographs of some field observations on the area, which shows deficiencies of the route 
contribution exposures for collisions specially for pedestrian and vehicle conflicts, are 
presented below in Figure 4.17 
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a) Damaged walkway                                     
 
b) Illegal crossing habit                                       c) Faded zebra crossing                                                       
 
d) Illegal obstruction on walkway                        e) On street parking   
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f) Construction material on walkway                      g) Illegal vending 
Figure 4.17: Photo, taken at Section 5 during site investigation 
4.5.4 Evaluation of black spot for intersection near Zehub Hotel   
To assess this junction, there is some reason to increase the number of the road traffic 
accidents for intersection as compared to the other main junction. At this road intersection 
according to the previous analysis of road traffic accident in Table 4.3, this junction shows 
the highest accident rate of 0.91 acc/M-vehicle which is greater than the critical accident rate 
of 0.83 and PI value is 3.4. There fore this condition intersection has the highest road traffic 
accident rates as compared to the other intersections. The reasons for road traffic accident at 
this intersection are:  
  No intelligent traffic controlling device except the traffic police.  
 Drivers use high speed and they cannot control the vehicle when approaching the 
intersection and so traffic accident happens. 
 The drivers do not give a priority to pedestrian unless forced to do so  by traffic police  
 The pedestrian walkway is already crowded by illegal vendors. Due to this condition 
the pedestrian walkway cannot give full service. This leads pedestrians using the main 
roadway to illegally cross the road causing road traffic accidents.  
Photographs of some field observations at the area show below in Figure 4.18, deficiencies of 
the route causing collisions specially pedestrians and vehicles.  
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                           a)  Illegal crossing habit 
 
 
c) Faded zebra crossing                                          d) Mixed traffic                                           
Figure 4.18: Photo, taken near Zehub Hotel intersection during site investigation 
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4.5.5 Evaluation of black spot at Atote Warka intersection 
The results of previous analyses of intersection in Table 4.3 Atote Warka intersection shows 
that the accident rate of 0.7 acc/M-vehicle which is greater than critical accident rate of 0.6 
the  PI value 3 is the highest compare to the other intersection found in Hawassa city and next 
to near Zehub Hotel  intrsection. Thus Atote Warka intersection needs improvement to reduce 
accident and the following point shows some evaluation about this intersection. In evaluation 
of Atote Warka intersection there is a number of factors that cause road traffic accident. 
   Drivers use high speed and they cannot control the vehicle when approaching the 
intersection and so traffic accident happens. 
  No intelligent traffic controlling device except the traffic police. 
 The drivers do not give a priority to pedestrian unless forced  to do so by traffic police  
 The pedestrian walk way is already crowded by illegal vendors or daily labrars. Due 
to this condition the pedestrian walkway cannot give full service. This leads 
pedestrians using the main roadway to illegally cross the road causing road traffic 
accidents. 
Photographs of some field observations at the area shown below in Figure 4.19, shows 
deficiencies of the route causing collisions specially for pedestrians and vehicles. 
   
                                                    a) Illegal vending 
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b) Daily labror market                                                  c) Illegal crossing habit 
Figure 4.19: Photo, taken at Atote Warka intersection during site investigation 
4.6 Improvement measures identified at sections or intersections  
After evaluation, improvement measures were taken in the road traffic accident and safety 
evaluation to integrate the findings. Since it is where traffic accident can actually impact on 
road safety on this research after identification, diagnosis and evaluation of black spot 
location the result of finding show remedial solution. The treatment is designed to reduce the 
number and severity of crashes. Based on the identified secondary data from the office and 
site inspection observed the related countermeasures are successful for the problem. So that 
easily implementable improvements are suggested for these black spots on section and 
intersection are as stated below. 
4.6.1 Improvement measures at Section 15 
The following countermeasures or improvement measures are proposed to reduce accidents at 
Section 15. 
 Zebra crossing should paint at least after every rainy seaon.  
 At the time of high crash hour (7:00Pm-20:00Am), traffic police should be available 
in the area 
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 Create awareness to drivers to give a priority for pedestrians at zebra crossing on main 
road. 
 Engineering and education countermeasures should be supplemented by enforcement, 
as road users are expected to respect and comply with traffic regulations. 
  Avoid illegal vending on walkways. 
 Segregation of mixed vehicles, spetially three wheeler bajaj should use collector road. 
4.6.2 Improvement measures at Section 10 
The following countermeasures or improvement measures are proposed to reduce focused on 
reducing accidents. 
 During the time of high crash hour (7:00Pm-20:00Am), traffic police should be 
available in the area; 
 Create awareness for drivers to give a priority for pedestrians and pedestrians to use 
only zebra crossing on main road. 
 Engineering and education countermeasures should be supplemented by enforcement, 
as road users are expected to respect and comply with traffic regulations. 
  Avoid illegal vending on pedestrain walkwayes. 
 Segregation of mixed vehicles spetially, three wheeler bajaj to use only collector 
roads. 
 Provide side walkway infront of SNNPR housing and urban development bureau. 
 Prohibition of parking sign should be placed. 
4.6.3 Improvement measures at Section 5 
The following countermeasures or improvement measures are proposed to reduce accidents at 
Section 5. 
 Zebra crossing should be re painted at least after every rainy seaon.  
 At the time of high crash hour (7:00Pm-20:00Am), traffic police should be available 
in the area; 
 Create awareness for drivers to give a priority to pedestrians and pedestrians to use 
only zebra crossing on main roads. 
 Engineering and education countermeasures should be supplemented by enforcement, 
as road users are expected to respect and comply with traffic regulations. 
  Avoid illegal vending on walkway. 
 Segregation of mixed vehicles spetially three wheeler bajaj to use collector road. 
 Prohibition of parking sign should be placed. 
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4.6.4 Improvement measures at the intersection near Zehub Hotel 
 Zebra crossing shouldshould be repaintted at least after every rainy seaon.  
 At the time of high crash hour (7:00Pm-20:00Am), traffic police should be available 
in the area 
 Create awareness for drivers to give a priority for pedestrians and pedestrians to use 
only zebra crossings on main road. 
  Install pedestrian safety fence to  protect pedestrians 
 Segregation of mixed vehicles spetially three wheeler bajaj to use collector road. 
 Install intelligent traffic controlling device. 
 Engineering and education countermeasures should be supplemented by enforcement, 
as road users are expected to respect and comply with traffic regulations. 
4.6.5 Improvement measures at Atote Warka intersection  
 On the time of high crash hour (7:00Pm-20:00Am),  traffic police should be available 
in the area 
 Create awareness for drivers to give a priority for pedestrians and pedestrians to use 
only zebra crossings on main road. 
 Avoid illegal vending on pedestrain walkways. 
 Segregation of mixed vehicles spetially, three wheeler bajaj to use only collector road. 
 Install pedestrian safety fence to  protect pedestrians 
 Avoid illegal daily laborer market from walkway. 
  Install intelligent traffic controlling device. 
 Engineering and education countermeasures should be supplemented by enforcement, 
as road users are expected to respect and comply with traffic regulations. 
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CHAPTER FIVE 
CONCLUSIONS AND RECOMMENDATION 
5.1 Conclusions 
A large number of minor, serious and fatal accidents were recorded in Hawassa City in 
conducting this study. Hence, road traffic accidents and safety evaluations were undertaken to 
identify the most dangerous road segment and intersections as part of the research. 
The characsterstics of accidents in Hawassa city the dominant is serious injury, large number 
of accidents occurred at sections,double carrage way,straight and level road,and dry condition 
and good weather. Monday, Tuesday, Friday, Saturday and Sundy high number of accidents 
registered. Younger men were involved most in accident. Most critical time for traffic 
accident was 07:00-20:00 hour. Collision with the pedestrian was the leading cause for 
accident in Hawassa city. Motor bicycle was the leading cause for traffic accident among 
different vehicle types in Hawassa city.  
 According to Hawassa City Administration Police Department accident records and 82.89% 
of the respondents during traffic accidents did mostly occurred on principal Arterial Streets. 
Using different scientific methods and questionnaires survey and conducting analysis, the 
study has reached the conclusions.  Road Sections 15, 10 and 5 and the intersections near 
Zehub Hotel and Atote Warka are identified as the most hazardous sites. The study also 
identified major contributing factors for road traffic accidents in selected blackspots such as 
the drivers did not give priority to pedestrians, pedestrian using the main vehicle drive ways, 
the road has faded and become invisible to pedestrian crossing markings, regarding the 
presence of mixed traffic, traffic is not strictly controlled, and absence of walkways in some 
part of the road.   
Therefore, the study concludes that the need for implementation of cost effective 
improvement measures such as marked zebra crossings, availability of traffic police at the 
time of high crash, create awareness for road users, enforcement, avoid illegal vending on 
walkway, Segregation of mixed vehicles and provide pedestrain walkway at places segments 
and intersections road were identified as dangerous.  
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5.2. Recommendations 
On the basis of the findings of the study and conclusions, the following recommendations 
were drawn. 
 As the study findings confirmed, the majority of the RTAs affect all communities, but 
the extent to which they affect children, youths, and young adults is overwhelming. 
Thus, road safety education should be provided in the schools, work areas, and even 
using mass Medias in the city as a short-term solution. But, in the long run, this 
should be included in the school curricula, and widely addressed at national mass 
Medias, including the private Medias. 
  As the job done on pedestrian in some parts of our country shows significant 
awareness improvements about RTAs and pedestrians started using their left side 
properly when vehicles come. The same Public Road user education and awareness 
raising should be given to Hawassa city and the surrounding dewellers with the 
necessary attention. Pedestrian traffic education should be offered and encouraged 
through the radio, television, newspapers, magazines, books, films, leaflets and 
posters as well as giving traffic education around schools, work areas, worship places 
and public gatherings, and the like. 
 Setting a national road safety policy, laws and regulations should be in place with 
high level of political commitment and dedication to enforce the laws and regulations 
and also fulfilling infrastructural setups for traffic police that can facilitate their duties 
like motor cycles, speed radar, a mechanism to punish violent pedestrians and 
reorganizing the existing organizational arrangement in a new way so that good 
behaviors could be rewarded and bad behaviors punished. Example giving the officer 
or traffic police a promotion in rank with salary increment for his excellence at his/her 
job) and penalizing the other for his/her ill act. 
 Vehicle importers and producer should put and fix modern safety devices, in some 
cases, most of the car would imported to Ethiopia was removed modern safety device 
from inside vehicle ,due to this condition the concerned authorized bodies should 
monitor the presence of this safety device before vehicle enter to the local market.  
 Based on deep understanding of the main causes of accidents, the engineering 
solutions should be considered to minimize the current high frequency of accidents at 
the Black spots for the most ranked areas particularly for black spots, proposed details 
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in the analysis and discussion parts were given. To summarize, the following 
recommendations should be implemented. 
 Zebra crossing should be marked.  
 Provide and properly constructed side walkway. 
 Provide fence at intersection. 
 Prohibition of on road side parking 
 On the time of high crash hour (7:00Pm-20:00Am) strict traffic police 
enforcement. 
 Enforce street shopping and neighbor stores not to sell or Place some 
goods on the sidewalks. 
 Modern intelligent traffic controlling device should be fixed 
 
 
 
 
.  
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CHAPTER SIX 
PROPOSED FUTURE RESEARCH AREAS 
This section provides a set of recommendations on the possible extensions to this research as 
follows: 
 This research study depend issues could focus on the analysis of road traffic accident 
identification, evaluation, prioritizing and propose counter measure. I recommend 
further research to develop a model for the existing hawassa road traffic accident 
condition identification and prediction methods.  
 On other side make a study for long time black spot identification study without 
collecting a data from third party means of accident recording. The researchers should 
counted accident record by themselves using a CCTV camera put for long time on the 
city main corridor and make a study for long time research to main potential cause of 
road traffic accident and recommend a remedial solution depend on the long time 
study findings. 
 Road traffic accidents cost the country a lot of resources in terms of deaths, injuries 
and destruction of property. I recommend further research on the detailed information 
about total costs of accidents in Hawaassa city. 
 This analysis was conducted using one from the two key approaches traffic 
engineering road safety that is namely the hazardous road location approach achieve 
crash reduction through the development of remedial measures. I recommend further 
research using a second approach that based upon the concept of road safety audit 
aimed at crash prevention in order to evaluate the overall safety condition of the road 
network in Hawassa City. 
